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Saw Kerfs for an Elliptical Head 214
Saw Kerfs for Bending an Elliptical Head
Jamb 15,37
Saw Mill Dogs, Atkins' May xvi
Saw, Railway Cut Off 18
Saw Rounder, Atkins' Perfect. . . .Nov. xxvi
Scaffold Building ! 1
Scaffold,Convenient 36
Scaffold Knots and Hitches 121
Scaffolding 104
Scaffolding, SteamCranes as a Substitute
for 103

School for Architectural Drawing 35
School, Trade 149
Schoolhouse,Design for 54
Scollay's Improved Putty Bulb. . ..Sept. xxii
Scroll Saw, Improved Fret April xxii
Scroll Saw, Victor Dec. xxiv
Sea Green Roofing Slate 45
Sectional Ladder, Improved May xxii
SelectedDetails of Interior and Exterior
Finish for Architects, Carpenters and
Builders 274
Self-Feeding Rip Saw Oct. xxiv
Self-Supporting Roofs 80
Setting Corner Blocks 260
Setting Inside Studding 12
Seven RoomHouse 55
Shaper, Pedestal July xx
Sharing, Profit 270
Shingle Clapboards 167,216
Shingled Frieze 236
Shingling Brackets 214
Shutter Eyes 13, 37
Siding Gauge, Hosack Aug. xxii
Size and Capacity of the Aqueduct 220
Sizes of Window Panes, Architect to
Specify 74
Skylight and Ventilator, Improved 18
Slate as a Roofing Material 72
Slate for Roofing Purples 92
Slate Industry of theUnited States 246
Slate, Peach Bottom 71
Slate Roofing 122
Slate Trust, Vermont 55
Slating a Conical Roof 79
Slide Rule, Marks on 14
Slide Rule, The 64, 83
Sliding Door Lock, New May xxiv
Sliding Doors. Hanging 63
Small Dwelling, Heating System for. . . . 123
Soil for Earth Closets 12
SomeChanges 45
SomeIlly- Ventilated Places 270
SomeModern Bathrooms 75
SomeParadoxes 232,250, 280
SomePeculiar Plumbing Work 87
SomePractical Questions 35
Southern House, Design for 35
Space, Floor 254
Spires, Towers and 24
Square Chisel Mortiser and Borer. .July xxi
Square Gauge, Trimo May xxii
St. Louis Residence,A 227
Stable, Plan for. 109
Stair Builders, Suggestionsto 289
Stair Problem, Answer to 81
Stair Work, A Piece of 291
Stairs, Designs for 86
Standard Fire Doors 105
Stanley's Improved Level Sights 18
Statue, Gigantic SheetMetal 102
Steam Cranes as a Substitute for Scaf
folding 103
SteamHeater, Monitor 19
SteamPipes, Danger from 65
Steel Screw Belt Elevator May xvi
Steel Square Notation by Meansof Vulgar
Fractions 122
Steel Square, Rules of Thumb and the. . 234
Still Other Changes 45
StoneCutting, Masonry and 199,253
Stone, Decomposition of 97
Stones, Oil 235,288
Store Fixtures 5
Strength of Stonework 96
Strength of Timber 62
Stretching Drawing Paper 216
Strike Disease 89
Study in House Design 115
Study of Vitru vius 84
Styles of Architecture 141
Sub-Contracts 100
Suburban Residence,Design for 25, 131
Suburban Residences 153
Suggestionsto Stair Builders 289
Summer Cottage, Designs for a 260
SupplementalPlate 219
Sure Grip Steel Tackle Block . Oct. xxvii
Surface Planer, Improved July xx
Systemof Framing Roofs. A 2m

Tangent System, Falling Mold vs. .287, 285
Technical Matters 198
Tenoning Bits, Improvement iu 17
Tenoning Machine, Improved . . . .Nov. xxiv

Testing the Purity of Air 151
Texas Capitol, Fence Around 42
This Number in
Tile and Brick Making in England 130
Timber, Dry Rot in 67, 93
Timber, Strength of 62
Tin Plate Importers, Complaint Against. 151
Tin Roof Formulas 51
Tool Chest, Combination 206
Tool Chest, Convenient 39, 122,216
Tool Convention 150
Tools Rusting, Preventing 165
Tools, SampleBoard of 33
Tour, Mr. Sayward's 295
Towers and Spires 24
Trade Notes. . . .22, 24, March xvii, 88, no,
170,June lxvii, 193,218,244, 268,296

Trade Schools 65, 149,172
Trade Schools,Chicago Builders and 93
Trade Schools,Opening of the 269
Trade Schools, Philadelphia 207,295
Trade Schools, Prospective, in Boston. . .241
Trade Schools, The New York 275
Trade, The Right to Learn a 245
Trades Club, Building 295
Trades in New York, The 274
Training Schools, Manual 23,71
Treadle Motion, The Doughty Sept. xxii
Trimo Square Gauge May xxii
Trowel, Bricklayer to his 186
Trust vs. Combination 113
Turning, Classesin 291

United States, Brick Making in the 42
United States, The Slate Industry of 246
Universal Trimmer, Fox's Patent..Oct. xxvi
Utility in Architecture 202

Valedictory and Salutatory 183
Valley, Mitering a Plank at. . . . 108,216,261
Valley Rafter, Bevel for 214,289
Variety Hand Elevator 19
Ventilating Slats, Bevels for 62
Ventilation in the Autumn 270
Ventilation of Dwellings in Winter 286
Vermont Slate Trust 53
Victor Scroll Saw Dec. xxiv
Vital Principle Vindicated , A 206
Vitruvius, Study of 84
Vulgar Fractions, Steel Square Notation
by MeanSof 122

Wall Decorations, Hints on 126
Wall Finishing, Modern Methods of 153
Wall Rail for Box Stairs 177
Walking Delegate, The, and the Building
Trades 238
Want and Wealth 274
Water Closet Construction 260
Water Mains for Fire Purposes in Large
Buildings 80
Well Arranged Suite of Offices,A 281
Wescott, Residenceof Capt J. W 73
Western Union Building, The 195
Western Union Fire, The 171
Wheels, Disk, With Direct Attached En
gines July xxii
White Beech vs. Red Beech 216
Whitewash, Fireproof 100
Who Are the Best Organizers 'I in
Window, An Eyebrow 291
Window Fasteners, Brooks' Outside 17
Window Glass, Early Use of 25
Window Panes, Architects to Specify
Sizes of 74
Winter, Ventilation of Dwellings in 286
Woman Carpenter, The 172
Wood Carving Machine Dec. xxv
Wood Mantel Designs Sept. xxiv
Wood, Finishing 161
Wooden Columns .96
Woodwork, Designs in 213
Word from Pittsburgh 185
World, Getting on in the 220
World's Fair, Money for the 270
Worth Considering, Points 292
Wrench, Adjustable Bit Dec. xxiv

Yale Screw Sash Fast, The Dec. xxiv
Year's Building, The 193

Zinc and Brick Work 52
Zirc Ceilings 74
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Builders' Convention.

President Edward E. Scribner has is
sued an announcement to the effect that
the National Association of Builders
will hold their fourth annual convention
in St. Paul, Minn., on January 27, 28
and 29. The national secretary has is
sued circulars of information covering
the programme of the convention, trans
portation facilities and other matters of
interest to members in this connection.
From the programme mapped out this
meeting is designed to prove more than
usually entertaining and instructive, and
important results are likely to grow out of
its deliberations.

AmericanInstitute of Architects.

According to announcement made in
these columns a short time since, the
American Institute of Architects and
the Western Association of Architects
met in joint convention at Cincinnati
on the 20th and 21st of November for
the purpose of perfecting arrangements
looking to theconsolidation of thetwo socie
ties. The result of their deliberations was
the accomplishment of the end sought
under the title of the American Institute of
Architects. The former rules of govern
ment of the two associations have been
replaced by a newly constructed constitu
tion and by-laws, the policy and platform
of the younger organization being adopted
for the management of the new associa
tion while retaining the charter and title
of the older body. The proceedings of
the convention were of an extremely har
monious character, and the feeling is that
the influence of this movement will be
felt in American architecture for many
years to come. The officers of the new
organization are as follows: President,
Richard M. Hunt, of New York; first
vice-president, W. W. Carlin, of Buffalo ;
second vice-president, J. W. McLaughlin,
of Cincinnati; secretary, John W. Root,
of Chicago ; and treasurer, 9. A. Treat, of
Chicago. The next convention will be
held in Washington, D. C, and the pro
fession is likely to be more numerously
represented than at any previous assem
blage of architects in the history of the
country.

Exhibition of Drawings.

On the evening previous to the day of
the meeting of the American Institute of
Architects in Cincinnati was the display of
architectural drawings and sketches given
tinder the auspices of the Architectural
Club of that city. Commenting upon the
exhibit a local paper says: "It was a na
tional exhibit in every senseof that word.
The works of the best architects in the
United States were then placed before the

public. Yet the public, which rushes

madly after a much-advertised painting by

a foreign artist or an illustrated lecture on

foreign ruins, refuses to look at the won

ders of art which the architectural artists

of America placed before it. It missed
the great object-lesson which was there

taught—the process of growth of the

builder's art in the New World and how

far that art has advanced. It certainly
cannot be for lack of interest in ar

chitecture, for the American traveler
is the most indefatigable gazer upon the
architectural beauties of cities he visits.
And every American is more or less inter
ested in building affairs, since each plans
to build a home at some time or other.
And it certainly was not the fault of the
exhibit, for there could not have been a
better exhibit— one more distinctively and
excellently American. However this may
be, the exhibit has passed and an oppor
tunity has been lost. Every large city in
the United States was represented by the
architects who are filling the streets with
solid public buildings, with magnificent
churches, with elegant and graceful private
houses, and who are building the rich men
country homes or ' cottages ' by sea and
lake and on the mountain which make the
palaces of Greece aud Rome seembarbaric
combinations of incongruity. One who
strolled from exhibit to exhibit in Pike's

Opera House fully realized why architect
ure has been called crystallized poetry.
Here combinations of colors, standing for
brick and stone of various kinds, repre
sented to the eye a thousand poetic
thoughts embalmed in the immortality of
matter."

Pratt Institute.

The interest which is being developed
in all parts of the land in the subject
of manual training is of such a charac
ter as to give an increased value to

the Founders' Day number of the Pratt
Institute Record, recently published by
Pratt Institute, Brooklyn, N. Y. From
it we learn that while organized but
a short time since, the work of the in
stitution has progressed so rapidly as
to call for increased facilities, and to
this end something like 20,000 feet of

floor-space has been added during the past
summer. The institute at present occu

pies three main buildings thoroughly
equipped in every department for the edu

cation and training of its pupils. In its
technical high school department the
aim is to fit students for higher institu
tions of learning, especially advanced
scientific schools, and to give the best

preparation possible within the limits of
a three-years' course. In the art depart
ment free-hand, architectural and mechan
ical drawing, wood-carving, clay modeling
and design are the general divisions of

study, the school year being divided into
three terms. The department of me
chanic arts is devoted for the most

part to educational work, but in order that
each step may be fully comprehended the

principles of tool operation have been em

phasized, and the work further assistedby
the use of models and drawings, combined
with lectures on the properties and pro
duction of the materials dealt with. It

is proposed for the future that a part of

the regular course of this department

shall be the study of elementsof mechan

ism and principles of construction. Other

departments of the institute include one

devoted to domestic science, one to pho

nography and type-writing and one to

music. A technical museum containing
3800specimensof minerals and rocks, 1500

technical specimensand 40 pictures, maps,

&c., is an important feature of *he school.

There is also connected with it a library

and reading-room, containing on July 1,
1889, something like 20,000 volumea.

During the year just brought to a close

the number of individual pupils in attend

ance at Pratt Institute was 2199.

Forestry.

There is a growing public interest

in forestry which is in large measure

the result of the persistent efforts of

State and national forestry asociations

that have been striving for a wiser

administration of the woodlands. We

have received from the secretary of

the American Forestry Association a

printed copy of an address delivered at

Philadelphia last October by the Hon.

Carl Schurz, in which he discussed the

need of a national forest policy in the

United States. He described the barren

districts of Asia and the sterile parts of

Spain where agriculture had prospered be

fore the forests were destroyed. Next he

told about the affairs in this country and

showed how rapidly the forests were dis

appearing, not alone in marketable lum

ber, but in flame and smoke as well, for it

is a sad fact that large treas of wooded

lands are annually stripped by fires care

lessly or criminally started. •The preven
tion and control, where possible, of forest

fires is a necessity only too evident to all

who have looked into the matter. But

it is the indifference of public opinion to

all the stealing, the waste and the inju

dicious cutting down of the woods that

the speaker looked upon as the evil most

needing correction. This, however, is a

slowly lessening evil, and it is a pleasure
to learn that beginnings, however small,

are making toward the conservation of the

forests on this continent. Experience
bears ample witness to the harmful results

that follow the general deforesting of a

country, but even werethere no experience
to learn from, common sense should teach

a people that their enduring interests de

pend upon a sufficient acreage of wooded

lands. Public opinion is the only whip

that will drive legislatures into the mak
ing of just, wise and effective forest laws,

and in the building up of public opinion

every one takes part.

Scaffold-Building.

One of the latest competitions in the

building line which has come to our

notice is that announced by the Union

Syndicate or Master Builders' Associa

tion of Brussels, who offer eight prizes

for the best devices for scaffolding of

various sorts. The four competitions are

designated A, B, C and D. The first

prize in competition A is $100 and is
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given for the best scheme for a hanging-
stage for the use of painters and for
washing down and pointing walls of
masonry. A second prize of $40 in this
competition is also given for the second
best plans for the same device. Competi
tion B is for a staging resting on the
ground to be used for the samepurposes
as the hanging-stage first mentioned.
The subject of competition C is a general
scaffolding for use where the weights to
be supported are not large, and that of D
a system for protecting workmen on roofs
against accidents. One of the foreign
exchanges in commenting upon this sub
ject seems to be impressed with the idea
that builders in America are rather behind
the rest of the building world in the mat
ter of scaffolding. It says: "Timber is
cheap with them and they think they can
afford to nail joists and boards together
and destroy them in taking them down,
where an English or French builder is
obliged to use poles cleverly tied together
with chain and ropes, so as to get as much
strength as possible without injuring the
materials." Pole and rope stagings, it
may be remarked in passing, are rapidly
superseding those of joists and boards in
this country, and it is not at all improb
able that the more economical method will
soon become general. The builders in a
new country often find themselves obliged
to disregard economiej in material because
they have an abundance of it while lack
ing in those things that would tend to
save its waste. Leaving scaffolds out of
the count for the moment, compare a log-
house with a frame house as commonly
built. The one uses several times asmuch
material as the other, the difference be
tween the two being not a disregard of
economy, but the lack of a sawmill and
other building accessories.

ChicagoAuditorium.

Some time since our readers were in
formed of Hie fact that a magnificent
building was in process of erection in
Chicago to be known as the Auditorium,
the object of which was to provide a
home for high dramatic and musical
art. Within the past few weeks this
building has been dedicated with im
posing ceremoniesand thrown open to pub
lic use. The idea of the Auditorium origi
nated with Mr. Ferdinand W. Peck, who
succeeded in organizing a company with a
capital of $2,000,000. Work was first
commenced three years ago, and at the
present time the entire building with the
exception ol the hotel, which will be
finished very soon, is completed. In
order to give our readers some idea of the
magnitude of this structure it may be
interesting to state that it has a frontage
of 162 feet upon Wabash avenue, 362 feet
on Congress street and 187£ feet upon
Michigan avenue. The walls of the build
ing areof Maine granite and buff Bedford
stone. Over 17,000,000brick were used
in its construction and 6000 tons of iron
and steel. The building is provided with
electric lights, of which there are nearly
10,000. There are 230 miles of electric
wire and cable, 60,000 feet of polished
plate-glass, 160,000 lineal feet of furring
iron, 175,000 square feet of wire lath,
760,000 square feet of terra-cotta tile,
archesand partitiuus, 50,000square feet of
Italian marble mosaic floors, containing
over 50,000,000separate pieces of marble,

1500 windows and 2000 doors. The
stage and equipment, including iron
curtain, cost over $175,000 and is fire
proof. The total cost of construction and
equipment of the building is estimated at
$2,700,000. The building is provided with
three elevators. The office portion of the
building is ten stories in hight and con
tains 126offices, finely finished in antique
oak. The Auditorium recital hall is on
the seventh floor and was dedicated Oc
tober 12. The architectural features of
the Auditorium havebeen studied with the
idea of destroying the effect of immense
space, and the manner in which this has
been accomplished reflects great credit
upon the ability of the architects, Messrs.
Adler and Sullivan.

Labor Plots and Counterplots.

The American Federation of Labor at
their recent session in Boston unanimously
proclaimed in favor of asserting their de
mand that eight hours shall constitute a
day's work. This -measure is said to have
been the chief object for which the conven
tion assembled, and the 1stof May ensuing
is adjudged to be the auspicious time at
which to make the concerted movement to
this end. The report of the committee as

approved representsthat while existing con
ditions do not justify the hope that all the
crafts are prepared successfully to enforce
the eight-hour system at the time specified,
thus inaugurating ' ' the greatest of indus
trial reforms," many of the trades are ready
and more are preparing to make com
mon cause in a strike which it is
affirmed will be of huge proportions
and paralyze the industries of the country
if the demands are not sooner conceded.
This concerted movement for the so-
called "emancipation of labor" is liable
to encounter several obstacles. One of th,e
most obvious and threatening is the ap
parent impossibility of harmonious action
in any courseprescribed. At the very outset
important divisions of organized labor find
themselves in direct antagonism, and it is
an acceptedmaxim that " a house divided
against itself " is never formidable either
for attack or defense. The explanation
is volunteered that every department of
labor is represented by the delegates who
have undertaken to regulate the industrial
interests of the United States and now
profess to see the opportunity they have

long been waiting for.

Disintegrationof the Obelisk.

The famous obelisk which had lain in
Egypt for very many centuries and which
was brought to this country some ten
years ago to be set up in Central Park,
New York, for the edification of thenatives,
is having a sad time of it between the mis
directed efforts of would-be friends and
the persistent attacks of the North Ameri
can climate. Shortly after it was placed
in position many expressed doubt of its
durability, exposedto the hot sun of the
summer, the rain of the fall and spring and
the extreme cold of the winter. For
some time nothing was done until it was
discovered that these deteriorating in
fluenceswere doing permanent injury, and
then the monolith was experimented upon
with indifferent success. The latest re
ports from it indicate that its surface is
rapidly eroding under the combined in
fluence of water, heat and frost. The
hieroglyphics which decorate, if they do

not adorn, the sides are fast fading into a
level nothingness, and unless some radical
means are speedily taken to preserve the
remnants of this ancient carving the next

generation will see the inscriptions in im

agination only. It seems strange that the
people in authority do not recognize the
fact that this Egyptian obelisk is not a

thing that can be replaced at any cost,
and that the supply of such curiosities is
quite limited. If, instead of permitting
experimental attempts toward its preserva
tion, they had at the outset so housed it
as to keep off the water and preserve the

atmosphere at an equable temperature, the
stone would not have wasted. A glass
house or a permanent structure of some
sort would have been no great expense,
and suitably inclosed the obelisk would

have lasted a couple of more thous<uid

years, even in this harsh climate. It is
shameful that a piece of stone preserved
to us through the clemency of Egypt's at

mosphere for so many centuries should
now be permitted to disintegrate and

crumble away through the want of a little

care and expense.

THE PLATES.

In Plate I we present this month a
design for a low-cost house, the author of
which is Mr. Frank M. Snyder, of Chicago,
111. Our readers will no doubt remember
the neat study by this gentleman pub
lished in the October issue for last year,
and will find much to interest them in the
one now presented for their consideration
Extracts from the architect's specification
are given on page 9.
Plates II and III are devoted to the
presentation of a five-room house designed
by C. Powell Karr, of New York. Par
ticulars of this design are presented on
page 9 of this issue.
Plate IV represents the front elevation
ot a structure recently erected in Jersey
City, N. J., and is a good example of the
application of galvanized iron to the
fronts of buildings. A detailed descrip
tion of the work as executed will be found
on page 11.

It is announced that the plumbing in
Ogden Goelet's new house at Newport
will be all silver-plated and will cost
$50,000.

A recent issue of a Troy paper con
tains a very complimentary reference to
the novel effect produced by the use of
iron tor decorating the interior of the
Dutch Reformed church in process of
renovation at West Troy, N. Y. When
the question of treating the ceiling came
up the trustees recommended Lincrusta
Walton, but finally the firm of Reardon &
Ennis, of Troy, wereasked for an estimate
for metallic ceiling and siding. The
figures being satisfactory the contract was
awarded and the work has beencompleted.
The ceiling is finished in panels of hand
somedesign surrounded with belts of em
bossed-metal work. Where the sheets
come together they are covered with
moldings. The four sides of the church,
from the wainscoting to the ceiling, are
covered with embossedmetallic siding,
the upper part consisting of three belts.
The lower one is of a chain pattern, while
the middle portion is diamond shape.
Above this the course consists of belts set
in squares, but of a pattern different from
the others. The main entrance is also
trimmed with the same style of embossed
work. The metallic ceiling employed was
that manufactured by H. S. Northrop, of
18 Rose street. New York City.
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BRICK- LAYING.-*- -o- -a- -a- .^s>^-»

Ilrick-Work and Brick-Laylng.— VI.

BY ARTHUR SEYMOUR JENNINGS.

Wc now come to consider the important
subject of gauged arches, or those which
are formed of bricks cut in such a way
that themortar-joints betweenthem radiate
in every case to the centersfrom wh'ch the
curves are struck. This rule for the radia
tion of the joints is an important one, and
should not be departed from excepting
under peculiar circumstances. Where a
curve is other than the arc of a circle, such,
for example, as the semi-elliptical arch, the
joints should all be normals to the curve—
that is

,

at right angles to tangents taken
at the various points. The attempt is
sometimesmade where an elliptical arch is
constructed to radiate the joints to a com
mon center, but the effect is far from
pleasinp.

Brick-Work and Brick-Laying.— Fig. 1.—
SegmentalGauged Arch.

In forming a gauged arch the brick
layer should always make a full-siied
drawing of one-half of it

,

in order to ob
tain the exact shape of each individual
brick. For this reasonwe will first con
sider the method of setting out gauged
arches and afterward give some account
of the manner in which they are con
structed. It will be understood that the
depth of any gauged arch does not exceed
that of the jamb or reveal of the opening
over which it is turned. Where a reveal,
as is commonly the case, is 4 inches, the
gauged arch will also be 4 inches in width,
and behind it will be turned what is prac
tically a second arch, having the same
curve but constructed of rough, uncut
bricks. The segmental gauged arch, there
fore, shown in Fig. 1 represents a front
view of the opening over which the rough
arch, represented in Fig. 1 in my last
paper, was turned, and the dotted lines in
dicate the position in which the back
jambs and back arch come. The method
of finding the lines in a gauged segmental
arch is very simple. Having drawn the

the space within them the lines of the
bricks. It is very necessary that all
gauged arches shall have a key-brick, or
one exactly in the center, so that a mortar-

Fig. 4
.—Lancet Arch with Mortar-Joints

Radiating to Center.

joint is avoided at that point; and also
that the arch may finish alike on each
skew- back. First draw the center line by
erecting a perpendicular from the center
as shown in Fig. 1

,
and then set off on

each side of the center line 1 inch, mak
ing 2 inches for the width of the brick in
that position. Taking 2 inches in the
compasses,mark that distance off along
the outer curve in both directions, and
having done so proceed to draw in the
joints, all radiating to a common center.
In practice it will be found simplest to
drive a pin at the center point and to rest

a straight edge against it. In setting off
the 2-inch distances it will, of course,
frequently happen that an equal number ot
bricks will not exactly fit in, in'which
caseall that is required is to slightly close
the compasses,making each brick a frac
tion less th"n 2 inches in width at its

bricks is shown, and it will be noticed
that in order to produce the proper bond
the insertion of closers, or half-bricks, be
comes necessary. It might, however, be ,

observed in actual practice these are fre
quently omitted. But there is the same
necessity for them as there is in two-brick
piers as referred to in a previous paper.
On carrying out arches of all kinds it

should be remembered that proper bond
ing is necessary just the sameas in ordi
nary straight work.
There is much controversy as to the
proper manner in which pointed arches
should be finished. Some maintain that
the rule of radiating all joints to the center
of the curvesshould be invariably followed,
but this brings about an awkward joining
at the head, as shown In the equilateral
arch illustrated in Fig. 3

.

In this case
joints are set off in the sameway as in the
previous case, but the head not only looks
awkward, but is undoubtedly weak. A

Fig. 3.—Equilateral Arch.

second method of forming the joints, as
applied to a lancet arch (Fig. 4), is thatof
radiating the joints to a single center taken

Fig. 5.—Pointed Gauged Arch, Showing the Best Method of Radiating the Joints.

upper part. It will be ob
served that gauged arches
differ materially from
rough, inasmuch as all the
bricks are laid alternately
headers and stretchers, and
theseare drawn in by divid
ing the space into the
proper number of parts
and drawing alternately in
different divisions. I n
setting out the width be
tween the inner and outer
curves care must be taken
that due allowance be
made for the portion of the
bricks which has to be cut
to curves,

intrados and extrados, or the inner I The construction of a gauged semicir-
and outer curves, and having set in cular arch, as shown in Fig. 2

,
is the same

the skew-backs so that they radiate as that of a segmental one. In the case
to the proper center, proceed to mark upon I illustrated an arch equal in depth to two

Fig. '2.—Semicircular Gauged Arch.

in the middle span at the point A. But
while this removes the objectionable join
ing at the head, it has the effect of ap
parently increasing the hight of the arch,
while to someextent it mars its symmetrical
portions. The objections of both of these
methods may be removed by effecting
something of the nature of a compromise,
and this is illustrated in Fig. 5

,

as applied
to the obtuse-angle arch. In this case
proceed as follows: Having drawn the
outline of the arch, set up from both points
of theabutment an angle in either direction
of 25°, as shown by the dotted lines ABC
D, which intersect at the point E. Then
from the centers Fand G draw lines
through E, producing to II and I. The
mortar-joints of the arch from the abut
ments A to I and D to II are radiated
to their proper points from which the
curves are struck— namely, F and G, but
above those points they are radiated to the
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center E, the result being an arch in which
the rules already laid down are followed
almostentirely, while the greatest strength
and symmetry are obtained. Where this
method is employed in the case of other
arches, either more acute or more obtuse
than that illustrated in Fig. 5, the center
E will be varied according to the propor
tions of the arch ; for example, iu an equi
lateral arch the lines set up to indicate the
center E will be 45° instead of 25°, as in
the example shown.

Brick-Work and Brick-Laying.— Fig. fi.—
Flat Gauged Arch.

In some districts the old-fashioned flat
form of the gauged arch (Fig. 6) is still
largely used, and it is frequently of service
when introduced in briek buildings having
ornamental fronts. The method of setting
out this arch is the same as that already
explained as referring to Fig. 1, except
ing that the widths of the bnck are set out
along the curve A B, which is struck from
the center C. The angle at which the
skew-backs are set will depend upon the
width of the opening. Where it is from
3 to 4 feet wide an angle of 60° will an
swer .the purpose, but when the opening
is smaller the angle must be greater; while
if it is very wide, 45° or even less will be
required, in order that the bricks may be
sufficiently wedge-shaped to prevent their
dropping out. To counteract the effect of
sinking in the arch, and also to overcome
the apparent bulging along the lower line,

Fig. 7.—French or Dutch Arch.

which is caused by ocular aberration, it is
advisable that a slight camber should al
ways be given to the intrados. Where
this rise is considerable the cross-mortar-
joints are struck in from the samecenter,
and the arch is then known as camber-
arch. In other cases the cross-mortar-
joints aie put in horizontally. In some
classes of work where the flat form of
arch is used the bricks arc laid as shown
in Fig. 7, forming what is known as a
French or Dutch arch ; but this form of
construction should never be used in any
good work, as the strength of the arch de
pends wholly upon the adhesive, power of
the mortar.
One of the most graceful and ornament
al arches we have is that known as the
Gothic elliptical, which is represented in
Fig. 8. In order to produce proper sym
metrical parts the rise of this arch must
bear a certain proportion to its span. The
method of setting it out is as follows:
Kirst draw a line representing the width '

of the opening; divide this into three parts
as marked by the letters A B C D. From
A, with radius A C, describe the arc
C E, and from B C and D describe similar
arcs intersecting in the two points E and
F. Through F B draw a straight line
and through C and E a similar straight
line, bisect the span of the arch in the
point G and raise a perpendicular. The
intrados of the arch is now drawn in by
describing arcs first from B, then from C
and then from E and F respectively. The
extrados is obtained by striking arcs from
the same centers, and the bricks are set
out in the same manDer as already ex
plained in the ;ase of other arches. In
Fig. 9 is represented one form of the ogee
arch, which is another characteristic feat
ure of the Moorish style of architecture.
Careful consideration of what has already
been said of the subject of arches in gen
eral will make it unnecessary for any fur
ther explanation being given as to this
arch in particular.
The brick layer who is called upon to
construct gauged arches proceeds,as it has
already been explained, to first draw the
curves in the manner described. Having
set out the lines representing the mortar-
joint", he then proceeds to cut and rub
the bricks to the required shapes. For
this purpose a rough saw is employed to
cut the bricks, whi^hare afterward rubbed
down to a smooth level surface by means

Fig. 8.—An Elliptical Gothic Arch

of sand and water distributed on a piece of
coarsestone. Frequent comparison should
be made during the progress of the opera
tions with the templets as marked out
upon the full-sized drawing. Often
molded bricks are introduced in the
upper or lower part of the arch, and in
that case there is practically no difference
between the method of settingout the lines
than those of which an explanation has al
ready been given. The fact of the com
parative ignorance of many brick-layers
upon the subject of arch construction is ac
counted for to a great extent by stating
that it is the custom in most of the lartre

Fig. 9.—A Moorish or U'ji'e Arch.

cities to have all the principal gauged work
rubbed out and cut at the brick-maker's
yard rather than on the building. Where
this is the case the methods do not mate
rially differ from those described, except
ing that in most cases special appliances

are employed to assist in the operations.
In order to produce a friable brick or one
which is easily cut and rubbed, the brick-
makers form a special class known as rub
bers and cutters. Such bricks are made
from clay with which a quantity of sand
has been mixed. The bricks being soft
are more suitable for reduction in form,
yet the fact of their softness creates an ob
jection to them as building materials, and
on that account some brick-makers manu
facture from ordinary clay wedge-shaped
bricks of various forms suitable for arch
construction.
In this connection it may be well to ob
serve that what is sometimes known as
steined work — that is

,

walls erected on a

curve in plan—the bricks are sometimes
cut to wedge shapes in order that the mor
tar-joints on the face may not be too wide,
but wlere they are available, specially
made wedge-bricks of ordinary clay are
preferable. In any case it will be neces
sary that such work be constructed en
tirely of headers,as the length of a stretch
er mars the proportions of a curved
surface.

[To becontinued.)

Quarrying in India.

There is in India a caste of people
known as wudders,whom I may, in general

terms, describe as the nav
vies of India, says a writer
in one of the daily papers.
They are of two classes—
those who work in stone and
those skilled in the manipu
lation of earth. The stone
wudder is a hardy, sinewy fel
low, whose stock in trade con
sists of a house, which, when
on his travels, he transports
on the back of his donkey, it
else on the head of his wife
(no remarkable instance of
tyranny, since it consists of
nothing but a mat and a. few
bamboo stays) ; then he has

a heavy crow-bar, a few iron
wedges, some earthen pots,

a dog, and a small stock of
rice. Arrived at his quarry,
his first care is to lay in a

stock of fire-wood, which he
cuts in the jungle and moves
by means of a bandy or cart,
with low wheels of solid tim

ber, drawn by a pair of buffaloes
—an important part of his equipment-
which I omitted to include before in the
list. The wood is piled in small quanti
ties on the surface of the rock and ignited,
usually during the night, their favorite
time for work. After the fire has been
steadily kept up for some hours the upper
layer of the rock expands sufficiently to
produce a separation from the sub-stra
tum. The separation is accompanied
by a dull, bursting sound, and the ex
tent of the severance is ascertained by

a series of taps with the crow-bar, the re-
ponse of which is conclusive to a prac
ticed ear.
The next operation is to break up this
loosened bed of rock into fragments of a

size convenient for handling, and this is

effected by means of a round bowlder of
greenstone, as large as can be lifted to his
head with the assistance of another man.
This he dashes down with all his might
on the rock, and sometimes succeeds iu
making a fracture with a single throw;
but it often requires to be repeated many
times, and it is wonderful, considering the
clumsiness of method, with what success
he turns out handsome square blocks of
stone, of dimensions well suited for build
ing. This, however, is more to be at
tributed to the natural tendency of the
stone to square fracture than to the skill
of the wudder



Januaiy, 1890 CARPENTRY AND BUILDING.

Store Fixtures.

For some time past The Iron Age has
devoted more or less attention to the ar
rangement and equipment of retail stores,
and while dealing with the construction
of the various fittings and devices em
ployed for the proper display of goods,
has presented illustrations showing many
examples of work actually performed.
The subject is one of such obvious interest

clear idea of the general arrangement of
the store and some of the fixtures with
which it is provided. The store is two
stories in hight and rests upon a strong
foundation, capable of sustaining an edi
fice six stories high. The front is con
structed of red Philadelphia brick, w'ith
rock-faced gray Ohio stone trimmings,
and is supported by steel girders instead
of iron columns. The basement, the plan
of which is shown in Fig. 1, is reached by

in front by two large plate-glass windows
and in the rear, which is supported by
iron columns, by a full-sized glass store
front. The second-floor plan is shown in

Fig. 3 of the cuts.
The office on the main floor is 18 feet
long, 8 feet wide at the entrance, narrow
ing to 4J feet at the window in front,
which is between two pilasters, and 7 feet
4 inches by 3 feet 4 inches, with a transom
above. The sash partitions of plate-glass
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Fig. 3.—SecondFloor.

Fig. 2.—First Floor.

Fig. 1.—Basement.

Haidware Store of John W. S. Pierson dt Co., Stanton, Mich.—Floor Plans.—Scale, 1-10 Inch to the Foot.—
Watkins & Arnold, Architects, Detroit, Mich.

and value to carpenters and builders in all
sections of the country who are frequently
called upon to execute work of a similar
character, that brief referenceto one of the
examples published in the journal referred
to may afford suggestions to many of our
readtrs.
The example selected is that of the
building occupied by John W. S. Pier-
son & Co., of Stanton, Mich., and the
accompanying illustrations give a very

a wide stair-way under the upper-story
stairs. It is 8 feet high and the same size
as the salesroomexcepting the extrawidth
of the foundation walls. The floor is. of
2-inch surfaced and sized pine laid over a
bed of concrete 5 inches deep, with 4x4
inch stuff bedded in for the plank. The
main salesroom, the plan of which is
shown in F;g. 2, is 97 feet long, 23 feet
wide in front and 21 feet wide in the rear
and 14 feet 4 inches in hight. It is lighted

extending to the ceiling on two sides of
the office afford to any one within a com
plete view of the salesroom. Fig. 4 pre
sents a section of the office partition. The
office is provided with an artistic fire-place
of Philadelphia red brick with a mantel of
Lake Superior stone, both of which with
chimney are represented in Fig. 5. The
office is finished in black ash and cherry,
a part of the office ceiling being shown in
Fig. 6.
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The front right-hand show-window of
the main salesroom has two panels, each
22 x 48 inches, made of £-inch pine cov
ered with colored glazed paperand screwed
in place. In the left window there is a
box inclining in two directions, 28 inches
in depth and tapering from 6 to 3 inches,

Fig. 4.—Section of Office Partition.— Scale,
% Inch to the Foot.

for displaying tools. On the side wall
there is another box tapering from 7 to
2 inches and 4 feet high. Here, too, is a
shelf 4J feet long and 14 inches wide and
supported by spindles 14 inches high.
Above this, 6J feet from the floor and ex-

Fig. fi.—Part of Office Ceiling.

tending to the show-window, is a strip
with wooden pins for suspending goods.
Commencing on the left-hand side of the
salesroom, there are three large upright
caseswith glass doors. These rest against

the wall and are supported by a counter-
shelf 26 inches wide and are raised by
weights, provision for which is shown in
Fig. 7. An elevation of the cases and
shelving is shown in Fig. 8 of the cuts.
The first case is 12 inches deep, 4 feet
wide and 4| feet high. It has three
shelves, each 8 inches wide and supported
by brackets. The base inside the case is
4 inches high in front and 8 inches at the
back, with a drop in the center. It con
tains four drawers, 13 x 10 inches and
1} inches deep. The second case is
5i feet high and 12 inches deep, with a
base4 inches high. It has three shelves,
each 9 inches wide, which rest upon
brackets. The third case has no shelves,
but in other respects is similar to the
first. Figs. 9 and 10 give details of the
cornice and finish above these cases.
Next along this side of the store is 53
feet of shelving, a detail of one of the col
umns of which is shown in Fig. 11. In
Fig. 12 we have a section of the shelving
showing the drawers underneath. There
are seven rows of shelves, 7 inches apart
and 16 inches deep, supported by cherry
spindles. The finish of the cornice above
this shelving is shown in Fig. 13. The
counter-shelf extending under the shelv
ing is 34 inches high and contains 14 tiers
of drawers. There are three drawers in
eachtier, each measuring 33 x 22 inches on
the inside and respectively 3J, 5J and 7| !
inches high. There is a base 9 inches
high, beveled back at the bottom 4 inches,
as shown in Fig. 12. Adjoining thedraw
ers and under the shelving are 12 bins,
having beveled fronts and sliding covers.
Each bin is 24 inches wide, 24 inches
deep, 23 inches high at the front and 32
inches at the back. An elevation of these
bins is presented in Fig. 14, while Fig. 15
shows a sectional view. At the end of the
shelving there is a space 5 x 4$ feet de
voted to 42 wooden drawers, each 10 x 12
inches and 6 inches deep.
On the main floor are also three coun
ters, asectional elevation of one ot which is
shown in Fig. 16. The first is 19feet long,
32 inches wide und 34 inches high. It has
a closed front and four divisions on the
back side. It hits a beveled base 10 inches
high to allow room for the feet in standing
close to the counter. The second counter
is 19£ feet long and contains 12 movable
nail-bins. The third counter occupies the
space immediately in the rear of the one
just referred to. At the right hand is a

inches apart and one shelf at the top 7£
inches. These are supported by^strong

Fig. 5.—Office Chimney-Piece.—Scale,
% Inch to the Foot.

Fig. 7.—Horizontal Section Through Finish of
Cases,Showing Provision for Weights.

line of shelving 32 feet long and, includ
ing the cornice, is 8 feet 2 inches high.
The shelvesare 16 inches wide and divided i
into eight sections, each 40 inches long.
Each section has four shelves placed 11

spindles. The counter shelf is 36 inches
wide, 34inches high and has eight drawers.
These are each 24 x 39 inches and 5 inches
deep, making below eight spaces 20 x 41
inches and 36 inches deep. The portable
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tool rack shown in floor plan (Fig. 2) is
mounted on casters, and is 6 feet 3 inches
by 4 feet 2 inches and 4 feet in hight. It
contains 24 divisions, each 11x11 inches,

The stair-way commences just in the
rear of the office, as show in the plan,
Fig. 2, and is open, broad and easy of
ascent, with a heavy baluster and rail ex-

being short, the heavy weight of goods
does not cause the shelves to sag. The
first four sections in front on counter-shelf
areinclosed with two doors each and have

Fig. 8.—Elevation of Casesand Shelving.—Scale, % Inch t° the.Foot.

inside boxed, each partition being full
hight. The partitions aie made of ^-inch
stuff framed into 1J-inch stuff at top. Out
side rim is 2£ inches wide, band at top is
6 inches wide and base 7 inches wide.
On each side of the salesroom and
running its full length is a strip of ash 8
inches from the ceiling for the insertion of

tending around the opening of the second
story. The finish of this stair-way is
shown in Fig. 17. The second floor is de
voted to the wholesale stock and stoves.
It is the same size as the salesroom, only
the private office in front is larger than
the office below. The ceiling is 12 feet in
hight. There are six stationary platforms,

Figs. 9 and 10.—Details, of Cornice and Finish Above Cases.—Scale, 2 Inches to the Foot.

hooks. The ceiling is pine finished in
hard oil. The entire wood-work of the
store is of black ash and cherry in light
hard oil finish. The floor is maple,
laid in narrow strips, the joist being
crowned, which gives solidity to the floor.

each 14 feet long, 30 inches wide and 7
inches high. They are so arranged as to
allow room for stove trucks to run on either
side. There is also a platform on the
left-hand side 54 feet long, 41 inches
wide and 7 inches high. These platforms

two shelves, making four closets 24 inches
high and 30 inches wide. Under these
closets and counter-shelf are four divisions
7 inches wide, 24 inches deep and 44

Fig. 11.—Detail of Columns of Shelving.

inches high. Next are four sections 44
inches long by 30 inches wide and
24 inches deep, each having three shelves,

Fig. 12.—Section of Shelving, Showing
Drawers.

the top shelf being 10 inches high, the
next 14 inches and the bottom 18 inches.
The remainder of the room under the
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counter-shelf is divided into spaces 44 x I that by this means all accession of oxy-
30 inches. All the shelving and plat- 1gen was prevented, and consequently the
forms are made from J-inch pine lumber oxidation of the iron forever provided

served in many places in the old parts of
the cathedral. On this account, wherever
in the recent work asphalt could not be

Fig 13.—Cornice AboveShelving.

except the top of the platforms, which is
maple. The brick walls are painted in
Milwaukee brick color and penciled in
Indian red. The ceiling is painted white,
the platforms for stoves being given a
drab color.

Asphalt Filling in Masonry.

BY E. F. ZWIUNEK.

At the end of the year 1853 the outer
walls of the nave and transept on the
south side of Cologne Cathedral had been
raised as far as the under edge of the cor
nice lying above the principal wall-plate.
This cornice consists of two courses of
large coping-stones, 5J feet long, lying
one upon the other, binding together the

Fig. 14.—Elevation of Bins.

whole thickness of the outer walls; of
which courses the lower one is richly
ornamented on the outside with artistic
ally sculptured foliage, while the upper
forms the proper coping. This cornice,
only 3 feet 7 inches high, constitutes the
only complete horizontal binding over the
pointed windows, 55 feet high, which
airily pierce theouter walls and make them

Fig. 15—Section of Bins.

seemnow like a delicate row of pillars.
For the total hight of these piers, which
descend to the floor of the church,
amounts in all to 150 feet; and
besides that cornice there occurs
only one horizontal binding in the
triforium, or middle gallery, which is very
light and open. It was therefore necessary
to exercise great care in the construction
of the upper cornice. The large stones
were tied together with iron clamps,
which were laid in a heated state in holes
previously hewn in the stones, and had
natural asphalt poured round them; so

against. Similar bindings of stone with
iron, having asphalt copiously poured
over it

,

have been frequently practiced in
the building of the cathedral, and are
much to be recommended ; only they must
not be applied externally, for if they
were not only would the building be dis
figured, but also, through the repeated
influence of the sun's rays, the asphalt
would be apt to run. All other substances
used for filling round the clamps in the
stone, as mortar, plaster-of-paris, sulphur I

and even lead, have failed at Cologne, as |

Fig 16.—Sectional EUcation of Counter.
S;ale, % Inch to'the Foot.

Fig. 17.—Finish of Stairway Leading to Second Floor of Store.—Scale, X% Inches to
the Foot.

in other places ; they have always allowed I emploved bronze has been used instead
the iron to oxidate and forced the stones J of iron for binding th e stones, andj the
asunder by their expansion, as may be ob- holes filled up with lead.
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A Low-Cost House. j upon the first floor, consisting of a kitchen
i and living-room. Communication is estab-

We present on this and the following lished by means of a convenient pantry,
page the floor plans and details of a low- measuring 6 x 7| feet. The entrance to
cost house designed by Mr. F. M. Snyder, the house is from a small porch into a hall
Chicago, 111. the perspective view and i 7J x 7 feet, from which leads the main

coal or wood bin and hanging shelves.
The second floor of the house is divided
into two large and one small room. The
large rooms are provided with closets,
while off from the rear room is a smaller
one which may be used for a trunk or

Eletation of Stair Post and Rait.—Scale, % Inch to the Foot.

'-/_/*TH&f^ASTS/f*

A Low-Cost House, by F. M. Snyder, Chi
cago, III. —Detail of Main Cornice and
Section of SecondFloor.—Scale, 1 Inch to
the Foot. [For Elevation seePlate I.)

Belt Course and Section of Box Fi-ame.—
Scale, 1 Inch to the Foot. .

two side elevations are shown in Plate I.
It will be noticed that there are two rooms

stairs. The second floor is divided into
three sleeping-rooms, accessto all of which
is convenient from themain flight of stairs.
From the architect's specifications it is
learned that the sills are to be 4 x 8 inches ;
girders, 6x8 inches; joists, 2 x 10 inches,
16 inches between centers; rafters, 2x6
inches and 24 inches between center?;
ceiling-joists, 2x6 inches and 24 inches
between centers; and studding, 2x4
inches and 16 inches between centers,
doubled at the corners and at each side
of doors and windows. The porch joists
are to be 2 x 8 inches and 16 inches be
tween centers, while the plates are to be
2x4 inches doubled. The side walls and
roof above first-floor windows are to be
covered with shingles laid 5 inches to the
weather with broken joints. The shingles
of the side walls are to be stained with
Cabot's best creosote stain, the siding and
all other exterior wood-work, except the
roof, are to receive two coats of paint,
while the front door and the hard-wood
work of stairs are to be filled and finished
with two coats of hard oil-varnish rubbed
to a dead finish.

A Five-Room House.

storage closet. Entrance is gained by^a
sliding-door and light is afforded by a small
window. The house faces slightly west
of south, giving the best chambera south
west exposure. On the northerly and
westerly sides of the house are outside
blinds. The only feature of the interior

In our double plate we present the per
spective view, floor plans, elevations and
details of a five-room housedesigned by C.
Powell Karr, of New York City. From
an inspection of the drawings it will be
seen that there are two rooms upon the
first floor and three upon the second floor.
The house is designed for a small family
who do their own work and no provision
has, therefore, been made for a servant.
The entrance to the house is protected
both by a porch and a vestibule, the latter
provision being designed for the purpose
of dispensing with a hall. The kitchen is
provided with a portable range, a dresser,
a two-part stationary tub with all appli
ancesand a commodious pantry. In this
case the kitchen will necessarily be em
ployed for dining purposes. A feature of
the design is the stairway, which, it will be
noticed, is built out into the living-room.
In this room is provided a plain brick
fire-place in which either coal or wood
may be burned. The cellar is reached
from the kitchen by means of stairs be
neath the main flight. In the cellar is a
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Elevation of Front Door.—Scale, % Inch to
the Foot.

finish at all expensive is the main stair
way, which has been elaborated for the
sake of beautifying the living-room.

One of the more attractive buildings
recently completed in St. Paul, Minn., is

that just occupied by the Pioneer-Press, of
that city. The structure is in the French
Renaissance style of architecture, treated
with all the simplicity consistent with
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good taste. The first two stories are built
of St. Cloud granite cut in large blocks.
Upon these solid walls rests the dark
richly-colored pressed brick of which the
building is constructed. It is stated to be
an absolutely fire-proof edifice, the boilers
and furnaces being in an adjoining build
ing. It is 13 stories above the basement.
A feature of the building is the two-story
vestibule and stairs, which are constructed
of Italian marble, and the rotunda. 36 feet
square, extending upward for 12 stories.
The building contains 160 businessoffices,

JrooC
.Siu.

Low-Cost House.—Section Through Window-
Frame.—Scale, 1 Inch to the Foot.

besides two magnificent banking apart
ments. There are five elevators, which
run night and day, electric-light machin
ery in the basement for lighting purposes
and boilers for heating the structure by
steam.

Derivation of the Word " Attic."

The low story or other superstructure so
commonly found in modern buildings and
in many of the architectural works of the
Romans above a columnar ordinance and
terminating a front or elevation is called

either omit all mention of it or give the
ordinary absurd explanation. Architects
are even more reserved, for Vitruvius does
not use the term; Mr. Wilkins conse
quently omits it in his glossary of
architectural terms appended to his

FT/rsT ^Ioct

Detail of Waler-Table.—Scale, 1 Inch to the
Foot.

translation of that author, and Mr.
Gwilt simply states what is meant
or intended by it without inquiring
why tl.e term is so applied. I then had
recourse to Roman buildings, in which
low superstructures of the kind are com
mon, but could from no analogy divine
why they should be called attics, and was
at length again driven to what I believe
to be the genuine source— to the architect
ural works of the Greeks. Here the first
difficulty to be surmounted was the ab
solute non-existence of anything in exter
nal elevation which bore the remotest re
semblance to an attic. Internally, how
ever, a superior story, or superimposed
ordinance, is found in the upper range of
columns of the hypeethral temple, asexem
plified in the Temple of Neptune, at Poes-

columns, or attic, is therefore placed on
each of these latter to receive the upper
ends of the rafters, whose feet rest on the
external entablature. Standiug above the
hight of the walls of the cella, and hav
ing none in connection with them, as col
umns on every other situation have, they
form an ordinance 'Areljov, from the
privative a and n't\oc, a wall —without a
wall or without being in connection with
a wall. Hence the Latin atticum, and its
application to a low superimposed ordi
nance was natural and easv, and thus we

Sectional View Giring'stori/ Hights.-

% Inch to the Foot.
-Scale

have the term attic. The ruins at Salon-
ica, called "the Incantada," show the
progress from the simple internal arrange
ment of columns in an 'Arelxovto the regu
lar external attic of Roman architecture,
as they consist of an orthastyle or range
of columns with their entablature in a
manner not dissimilar to the attic in the
Strand front of Somerset House, but that

First Floor. f^ooondFloor. Foundation.

Scale Floor Plans, 1-16Inch to the Foot. )SeePlate I for Elevations, dtc.)

an [attic, and the reason given for that
name is that it was used in Attica. But
the popular authorities on such subjects
generally add to this that such a thing as
an attic story does not appear in any one
of the existing specimens of Athenian
edifices, and that, indeed, it was not
known in Greek architecture at all. I had
been so often asked, says W. Hosking in
an English paper, why it was called by
the name it bears if that were the case,
and if it was not derived from the nameof
the country Attica what the word could
mean at all, that I took somepains to dis
cover what the best etymologists said on
the subject, but with no avail, for they

turn. But the question immediately arises,
Why should this be called an attic? In a
Greek temple the walls of the cella stand
in connection with and are of the same
hight as the external columns, as they
have mutually to support the ceiling of
the lateral porticoes or outer aisle; and
when there are internal columns, as in a
hypeethral structure, they too, resting on
the floor of the temple, are similarly con
nectedwith the walls in the support of the
ceiling over the inner aisles, and are con
sequently of the samehight also. But the
edifice being hypsethral, the nave or space
between the inner ranges of the columns
must not be covered; an upper range of

in the former the interspaces are open and
the latter has a finishing coruiee instead of
an architrave.

They build kire-proof houses in
Buenos Ayres and Montevideo without
thinking of it

,

says a writer in one of the
local papers, and while using all the wood
they can afford to they useneither iron nor
the arch. Trees are scarce in the neigh
borhood, and timber has to be brought
down from the upper waters in hard woods.
Being dear, a little of it is made to go as
far as possible. The floors and the roofs
are supported by joists of hard wood, as
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among us ; across theseare laid flat rails of
the'same, and the spacesbetween theseare
bridged over by thin bricks 13| inches
long, with their ends resting on the rails.
Another layer of bricks is then laid with
lime and generally on this a layer of flat
tiles. The doors and windows have no
boxes, but simply frames, which are setup
when the walls are going up and built in.
There is no lathing or wainscot or skirting
of the bottom of the walls. A house thus
built cannot be burned.

dialvanized-Iroii Fronts.

A very interesting example of the appli
cation of galvanized iron to the fronts of
buildings is found in a structure recently

\

Ga'vanized-Iron Fronts.— Fig. 1.—Sectional
Views of Building Covered with Ual-
vanized Iron.—Scale, 1-10 Inch to the
Foot. (For Elevation seePlate IV.)

erected on Bergen avenue, near Montgom
ery avenue, Jersey City, N. J. This build
ing, which is four stories in hight, has its
entire front covered with galvanized iron,
the work being executed by Messrs. Jacob
Ringle & Son, of the city named. In the
execution of this work one of the principal
objects aimed at was to make the front as
free and independent as possible from any
connection with the brick-work, and with

the exception of such flanges as were
necessaryto stiffen the return columns at
each end of the building none were built
into the wall. In the illustrations which we
present herewith we show front and sec
tional views of the structure referred to,
as well as some of the details of con-

them in place. These columns were made
in sections, each section being one story in

hight and constructed as shown in Fig. 2
of the illustrations. From an inspection
of the cut it will be noticed that an edge
is turned in on the back to receive the
side flanges of the window-frame. The
columns were temporarily secured to the
floor-joists in eachstory and provided with
braces at four points—one at each end of
the section and the other two spaced off

Fig. 2.—Base of Pilaster.—Scaleof Details,
1 Inch to the Foot.

struction. A front elvevation of the
building showing the attractive features
after the work was completed is pre
sented in Plate IV, while Fig. 1 shows
sectional views of the front. The work
was put together at the shop in sectionsof
such size as to be convenient for handling,
the various parts of eachsection being well
soldered and riveted before taken to the
building. The seamsmade at the build
ing were for the most part of the lock type,
as shown in the illustrations. In the ex

*
cution of this work the lintel or store-

Fig. 5.—Showing Method of Making Cross
Joints.

at equal distances between. Each of these
braces was provided with two anchors, as
shown in Fig. 3of the cuts. These anchors
were of sufficient length to go through the
wall and turn down on the inside, all of
which is clearly indicated in Fig. 4.
After the columns were set and secured to
the floor-joists the window-frames were
put in place from the back and locked on
to the side of the columns. The window-
frames were constructed in one piece, the
size of opening between columns, and in
hight extended up under the cornice
above, the flange at the top being turned
back. The cornices above the windows in
each story were made exactly the length

Fig. 3.—Horizontal Section Through Pilaster, Showing Position of Anchors.

cornice was first set in place and well an
chored and bolted to iron beamsor gird
ers over the first story. With the exception
of the roof -boards over eachstory cornice

.

--fa.

Fig. 4.—View of Anchor.

there was no wood-work employed on the
entire front. The roof-boards rest on iron
braces and were bolted to them. The
next step after covering the cornice with
galvanized iron was to lay off the distance
for the centers of all the columns and set

of the space between columns, with ahead
in each end extending the entire hight of
the cornice. On the back of these heads a
flange was turned out to lock on to the
back of the column in the same manner as
employed in connection with the window-
frames below. The bottom of the cornice
extended down over the window-frame, as
indicated in Fig. 5 of the illustrations.
The cornices of the different storiesreturn
ing around the columns of the front were
built on to the columns in the shop. As
each story of the building was completed
the back was filled in with brick, as indi
cated in Fig. 3. In the construction of
this work the columns were made of No.
20 iron, the window-fi amesof No. 22 iron
and the cornices of No. 24 iron.

The local press in reporting the Pitts
burgh Exhibition give quite an account of
the exhibits of Reinecke & Co., who show
the Gurney hot-water heaters among other
goods. At their exhibit they are dis
tributing a valuable little treatise on the
subject of " How to Heat Our Homes," in
which the merit of the hot-water systemis
dwelt upon.
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Correspondence.r " -a- - .^S)^»
Covering for Conical Roof.
From P.. L. Y., Clarl-svUle, Tenn.—l
should like to have published in Carpentry
and Building a method for obtaining the
patterns for a fiat-seam roof to be circular
in shape, 10 feet in diameter at the base
and 16 feet high, to be in the form of a
cone.

Answer.— The patterns that our corres
pondent wishes are for the envelope of a
right cone, as shown in Fig. 1. In order

strips reaching from the base to the top,
then the whole or part of plan can be
spaced off into divisions of proper size,
representing the size of material with
which the roof is to be covered. In the
illustration one-fourth of the plan is
divided into five parts; then tive strips
like A L K, locks being added, would
cover the roof from 0 to 5 in plan, or 20
strips in all.
The cone can be divided into a number
of sections, in the present ins'ance eight,
and each section considered as the frustum
of a right cone. Proceeding as directed
above, A F G would be the pattern for

Covering Conical Roof.—Fig. 1.—Pattern for Roof Covering.

to describe the necessarypatterns for the
covering of a conical roof the size of the
material should be taken into considera
tion, as, for example, if the covering is to
be of 14 x 20 or 20 x 28 tin. In the il
lustration let A B C represent the elevation
of the cone, below which is drawn the plan.
The pattern for the envelope is by setting
the compasses to the slant hight of the
cone, as AC, and striking the arc E D,
upon which space or measurethe circum-

Fig. 2.—Enlarged View of Pattern for One
of the Sections.

ference of the plan, and draw the lines E
A and D A as shown. Then E D A is the
pattern or covering for the cone A C B.
if it is desired to put on the covering in

the entire cone and 1' for the frustum
1, 2' for 2, &c. If the patterns were got
in the shape indicated by 1' to 8', it would
e necessaryto allow for seamsor laps be
tween 1' and 2', 2' and 3', &c., and at the
edges F A and A G. If it is desired to
put on the covering in sheets, as is done in
ordinary flat-seam roofing, and have the
sheets of each section narrow toward the
apex of the cone, then A H J would rep
resent the severalpatterns, 1", 2", 3", &c.,
representing the net patterns, due allow
ance to be made for locks or seams. In
Fig. 2 is shown the enlarged pattern for
the section 3", the solid lines A B C D
representing the net pattern, the allowance
for edges being indicated by the dotted
lines.

Soil for Earth-Cloaets

From B. P., Fort Yates, D. T.— AVill
some one please inform me, through the
valuable columns of Carpentry and Build
ing, of the kind of soil or sand which is
adapted for use in earth-closets and the
manner of employing it ? I am acquainted
with the construction of the closet, but
that is all I know concerning it.
Answer.—We would suggest to our cor
respondent that he make use of almost any
kind of dry sifted dirt, or, if ashesaremore
convenient, these will be found to servean
admirable purpose. In using the closet it
is usual to have a vessel filled with dry
earth placed either beside the closet or in
one end of it

,

as may be most convenient.
The first step is to cover the bottom of the
receptacle within the box with dry dirt to

a depth of from 2 to 3 inches, and then
after the closet has been used a small
shovelful of earth is thrown in. In a case
cited in Bayles' "House Drainage and
Water Service " this plan was adoptedwith
very good results, the statement being
made that the closet was perfectly free
from unpleasant odor, though in daily use
by several persons. The onh attention
such a closet as that referred to requires is

to empty the receptacle employed when it

becomesfilled.

Setting Inside Studding.

From A. W. H., Westfield, Mass.—Will
you kindly give a reader of Carpentry and
Building space for a criticism of "J. D.'s"

Setting Inside Studding.—Fig. 1
. —Method

of Setting Studding Suggestedby A. W. H.

Fig. 2
. —Appearance of J. D.'s Right Way

After a Few Years.

"right" way of setting inside studding,
which appeared in the October number ?

For fear some of the brotherhood willjuse
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his plan without thinking what the effect
will be, I send a drawing (Fig. 1) which
cannot fail to interest and which I con
sider an improvement onhis "right " way.
Fig. 2 shows how J. D.'s right (?) way
will appear after a few years. I would,
however, like to hear from others on this
subject.

Concrete Foundations Tor Brick
Dwelling.

From M. & E., Okawville, III.—Will
someof the readersof Carpentry and Build
ing kindly tell me what per cent, of con
crete should be used to make a foundation
and wall for a brick house, the same ma
terial to be used 3 feet above the ground ?
I would also be glad to learn the method
of executing the work. The writer desires
to build a two-story structure, and as no
stones are to be had hereI thought of mak
ing the foundation of concrete. I should
also be glad to know the probable cost per
cubic foot and how much one barrel of
cement will make.

Shutter-Eyes.

From Shutter Maker.—When a brick
building is being put up and there is any
probability that iron shutters will be re
quired, it is a good plan to see to it that
eyes or irons are placed in the wall for
hanging the shutters on. This may ap
pear as advice that is intended for the
ears of those that own the building, but
such is not entirely the case, for if the
person who is interested in the manufact
ure of iron shutters can get the owner of
a building to put in eyes for shutters the
battle is about half won, for it is about as

Shutter-Eyes.—Fig. 1.—Cast-iron Shutter-
Eye.

easy to get an order for shutters when the

eyes are in the wall and the shutters are

not absolutely necessaryas when the op

posite is the case. Cast-iron eyes are
sometimes used for placing in the wall to

hang iron shutters and doors on. They
are made as shown in Fig. 1, so as to rep
resent a brick when set in the wall, a

frame of iron extending back to the face,

giving greater security to the eye when

set in the brick wall. The eye to receive

the pin in shutter-hinge is cest on the

y
' ;^

n
il

Fig. 2.—Hinge with Pin.

face of the hollow brick as shown.
These eyesmust be made in pairs or sets,
soas to be right for each side of the open
ing. The engraving shows an eye for
the right-hand side of an opening. When

it is not convenient to procure cast eyes
they can be made from bar-iron that will
answer the purpose very well. Some
make the irons for holding the shutters in
the wall with a pin, as shown in Fig. 2
.

This form is very inconvenient to securein
the wall without the iron is twisted so as
to lay flat in the wall, which brings the
pin too far from the wall without the
brick is cut for the twist. The most con

venient form of shutter-eye that can be
made from bar-iron is shown in Fig. 3

.

They can be made from 1| x \ inch iron
when to be used for doors or windows of
ordinary size. Sometimes old wagon-tire
can be used for the purpose, which re
duces the expense. These eyes are made

Fig. 3
.—Shutter-Eye Made from, Bar-Iron.

by splitting the iron for about two-thirds
of its length, which . should be about 2

inches, bending out one of the parts and
bending up the ends so as to hold on the
second brick asshown. A f-inch hole is to
be punched in the outer end and the cor
ners rounded off. These eyes are also to
be made in pairs, or rights and lefts, but
this can be done by turning up the ends
from opposite sides.

Friendly < ritlt ism.

From Alta, San Francisco, Cat.—

I notice in recent issues of Carpentry
and Building which have come to hand
that the wood butchers are beginning to
jump on each other like a parcel of ordi
nary doctors and lawyers. One old
chip from Suckerdom piles his whole kit
on a poor unfortunate from Kansas (see
page 77 of the April number). After read
ing that article I felt it to bemy Christian
duty to step on the editor for allowing a

whole page of valuable space to be wasted
in telling us that " very few bay-windows
are octagon." Probably the majority of
carpenters outside of the Sucker State are
aware of that fact, and yet most of the
bay-windows, excepting those having
square angles, have octagon angles, and
that is the point in which the carpenter

is most interested Brick is made to that
angle, and from more frequent use it is

easier for the carpenter to work to it

The center or front being the larger the
mullioned window does not necessarily
alter the angles. Another suggestion,
Mr. Editor, which I would like to make

is this : A man writing or speaking to
the public should know what he is writing
or talking about. In the May number, on
page 101, several correspondents try to tell
how to cut jack-rafters. They are all of
the "good-enough" class, but 'way off
when accuracy is considered. Were the
jack-rafters 6 inches thick instead of 2

inches the error would be more readily ap
parent. In previous issues of Carpentry
and Building I have seen a diagram giving
the genuine article, the cuts of which are
warranted to fit "like de paper on de
wall." While I am in a reckless mood I

would like to tramp on thosestair-men and
make them explain more clearly the whys
and wherefores of their diagrams. I shall

neverjforget what a puzzle I found Ridley's
hieroglyphics on stair-building.

Octagonal-Roof Framing.

From T. D. G., Council Bluffs, Iowa.—

I notice in recent issues of Carpentry and
Building quite a lively discussion of the
rafter-framing problem, more particularly
of the O. G. style. I will not attempt to
criticise the methods already shown in the

May and June numbers of the paper, but

generallv I find the easiestway of framing
such roofs is to lay off themiters for jacks
on the bottom of the rafter. The latter is

generallv straight and the samepitch as
the common rafter. Furthermore, I prefer
to plant the crooked parts of the rafter on

a straight piece either 2 x 4 or such other
size as may be required.

Rake Molding Intersecting a Level
molding.

From J. 8. B., Philadelphia, Pa.— Inre-
plv to " J. N. B., Jr.," of Burlington, Pa.,
whose inquiry appeared in the November
number of Carpentry and Building, I

would say that it is impossible to miter
and member a rake and level molding of

the samesize

Hanging Sash In Mullion Window-
Frames.

From J). W. D., Franklintille, N.T. — I

inclose herewith a sketch showing an easy
method of hanging sash to prevent the ne
cessity of wide mullion window-frames.
By referring to the sketch it will be seen
that I run a cord through the frames and
attach to each sash. Upon the cord in the

box I place a small pulley, to which I at-

SSS5SSSSSSSSSS5S^>>SSS5SS^>;SSSSSSSSSS5^

Method of Hanging Sash in Mullion Win
dow-Frames Suggestedby D. W. D.

tach the window-weight. I sendthis sketch
for the benefit of " W. L. K.," of Mount
Carmel, 111. I cannot say who is the in
ventor of this arrangement, but it hasbeen
in use for some time and I consider it of
interest to readers of Carpentry and Build
ing.

methods of Hand-Ralling.

From 3. H. Monckton, Brooklyn, N. T.
—In the February, 1889, number of Car
pentry and Building N. B. Garvock, of
Ottawa, offers some suggestions indicating
an intelligent interest in the practical
treatment of hand-railing. The writer
expresseshimself as dissatisfied with the
use of tangents for hand-railing purposes
and raises the question of improvement.
He says: 1

. "We think an improvement
can be made in winders by working the
easing in the wreath-piece connecting the
straight rail, instead of the usual patch
that makes the connection." In reply to
this suggestion. I would say that the usual
ramp can be dispensed with by drawing
the connecting tangent in line with the
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pitch of the straight rail of the flight;
but to do this the plan must be suitable—

that is
,
it should have but one winder in

the cylinder and be planned with a view
to that result. But stairs are not always
planned in the best way for comfort and
easeof travel, but they aremostly assigned

a corner or the least possible room that
they can be crowded into; then the
stair - builder is expected to mike
the best he can with the number
of rises, tread, winders and size of
cylinder as sketched and in the
space allowed. As to the "patch," mean
ing the ramp, that may include, if consid
ered important, any required length of
straight rail, and therefore need be in no
sense a "patch." Who would expect to
find large and comfortable rooms in a house
of 12 feet front ? Just so with stairs.
Limit them to 2 feet 6 inches in width
with five winders crowded in and around

a 5-inch cylinder at the starting and at the
landing and one would not have a com
fortable and easyway of travel from floor
to floor. The wonder ought to be how
over such crooked stairs as thesethehand-
Tailing, which is so admirable a guide and
guard, is put up in such uniform hight
and so perfect in strength, appearanceand
form. Without large cylinders, reason
ably wide treads, with properly propor
tioned rises and ample room for a stair
case it is absurd to expect easy traveling
and artistic stairs or beautiful lines of
wi eathed hand-rails from the hands of any
architect or stair-builder. We might as
well think of demanding as delightful
music from the limited capacity of a penny
whistle as from an admirably-constructed,
sweet-tonedold violin.

The correspondent further writes: " We
think the rail should follow the nos
ing line of equal winders, instead of
the usual deviation which causes balus
ters to be of unequal length and the
wavy falling line of rail so conspicuous in
Monckton's new work." As it is well
known that the steep pitch ovei winders
brings the rail— if kept the same hight as
over the regular flyera— nearer the nosings,

it has been my practice, when possible
without making the ramp curve too long,
to raise the rail something higher over
winders ; but I have never had any one—
superintendent or owner—object to or
commend me for so doing. The fact is,

it is a matter for experts to care for, and
in extreme cases is of considerable im
portance. In planning stairs it is im
portant that winder treads are made the
samewidth on the established line of travel
as the regular flyers; also, two diminished
treads or winders are generally fixed in
the straight part just before reaching cyl
inders to furnish the conditions for a ramp
that will make a less steep pitch and more
agreeable curve to the wreath. To do this
uniformly and in general practice and at
the same time be able to use balusters
under all wreaths of the usual lengths
under straight rails is impossible. But
even if the winder treads are graded to
suit the curve of ramp and the un
folded line of wreath—and they may
be so graded if thought desirable—
there would still occur different lengths
•of balusters, partly owing to the steep
pitch of the wreathed rail—sometimesan
angle of 60° or more, while the straight
rail will be about 40°—and also to the fact
that properly graded stepswill be of dif
ferent width, which makes it necessaryto
so place the balusters that their unequal
distancesmay be least noticeable.
For the most commonly used winding
stairs and someothers it has generally been
the practice of the trade in New York City
and vicinity to leave out of an order to
the turner of balusters all those required
on winders with slight exceptions; then,
after the rail is set up the lengths of balus
ters on winders under wreaths are taken

and the order completed. This practice
was very troublesome at times, as well as
an expense; both of which I have over
comeby the discovery and easyapplication
of simple methods, as follows: 1

.

Un
folding in elevation from plan, the treads
measuredon the center line of the plan of
rail. 2. By the introduction and use of
level lines common to both plans, by
means of which the exact hights to the
center of wreath of any number of points
taken on the center curve line of plan
may be obtained and unfolded in position
over the unfolded elevation (seeFebruary
and December, 1888, numbers of Car
pentry and Building), thus showing the
exact position of the wreath in relation
to the elevation and enabling the
stair-builder to get at once from his
drawings lengths of all balusters wherever
placed on the winding steps. The fact
that this unfolded center line of wreath is

curved—or, as Mr. Garvock puts it, " the
wavy falling line of rail "— arises from the
same geometrical law made use of by
metal-workers in unfolding the miter line
of a stove-pipe elbow, which line is the
intersection ot the circular surface of a

pipe with the cutting-plane of its miter.
Surely no metal-worker ever found fault
with this curved or "wavy" line. Nor
do I think Mr. Garvock would, or could,
after giving the subject more careful
study.
The writer asks : ' ' Does the tangent
system of hand-railing present the art
in its highest form, or can any improve
ment be suggested in the art? " Let us
look into this question. By tangents to
eccentric or elliptic curves, or to very small
circles, or those of the largest radius, and
of any desirable portions for wreath-
pieces, we are enabled to make use of
such inclinations or pitches—changing
pitches is necessary at each pair of tan
gents—as required in any case, either for
elegance of appearance within certain

of it for every variety of staircase and
hand rail and know of no failure by their
use " to produce a line of rail suitable to
any reasonable conditions that can be laid
down."

A in \i \rr

.Mark* on Slide-Rule.

From F. S. R., Mount Dora, Fla.—la
answer to "C. E. W.," who recently in
quired about the E M marks on a slide-
rule, I desire to say a few words. The line
M is divided into 84 parts and each of
these subdivided into four equal parts.
The line E is divided into 24 parts, each
of which is subdivided into four equal
parts. The line M is used for measuring
from the middle line to obtain the points
for framing an octagon on any square.
For example, we have a 12-inch square on
which to make an octagon. We find the
middle of one side, which is 6 inches from
the edge. Apply the rule, putting the
end on the middle line and measuring
back to 12 on the M line, giving the point
which is to form one corner of the octa
gon. Repeat the operation on all four
sides and the eight points to form an octa
gon will be obtained.
The line E is used for the same pur
pose— that is

,

for finding the points in a

square to form an octagon. The measure
ments are made from the edge of the
square instead of from the middle line—
that is

,

we find that 12 on the E line
stands exactly on a line with 3J inche3.
Three and one-half inches, therefore, from
the edge is the point which forms an octa
gon. Repeat the operation and we have
the correct points for an octagon in a 12-
inch square.
Hodgson gives the following rule for
finding an octagon ,n the slide: Set 5 on

B to 12 on A and opposite to the length of
the side of any square on A is the length
of a side of the octagon on B. For ex
ample :

18 square inches. (Side of the square.)

4i full 0
1

7^square inches. (Side of the octagon.)

limits or as imperatively demanded by the
nature of the plan. Then, again, the place
of tangents being always in the center and
parallel to the planes or faces of plank,
and the tangents of adjoining pieces also
lying always in the same plane, permits
all joints of wreath-pieces through the
thickness of the stuff to be made with
great facility at right angles to face of
plank ; also the joints of all face-molds—
controlling the direction of joints across
the width of rail—are conveniently di
rected by and made at right angles to
tangents.
The above enumeration of the uses and
advantages of tangents for purposes of
hand-railing it would seemought to cover
every practical use and requirement
needed. Mr. Peter Nicholson in 1813,
and in 1826 his son, Michael Angelo, of
London, England, showed how to draw
face-molds and shape wreaths without the
use of tangents, but falling molds were
required in the formation of wreaths and
to find hights and joints; also wreath-
pieces had to be sawed out plumb through
the stuff and long plumb-joints made and
used in connection with one falling mold
to make butt joints, which took twice the
time and material, with no compensating
advantageswhatever over the method by
tangents now in use. I can hardly per
suademyself that any intelligent mechanic
thoroughly acquainted with the theory
an i practice of the control of wreathed
hand-rail by tangents could go back to
Mr. Nicholson's best methods. I have
been acquainted with the application of
tangents to the purposes of hand-railing
for 47 years and have made practical use

I find the slide-rule very useful for lay
ing out all kinds of work and calcula
tions. The subject is of interest to the
trade at large, and I should be glad to
hear from others on the different uses of
the rule.
Note,.— From the above it is quite evi
dent that our correspondent has devoted
more or less time to the study of some of
the works treating of the slide-rule and
its uses, especially the one prepared by F.
T. Hodgson. After a careful perusal of
what our correspondent has to say about
the M E marks, we are of the opinion that
he has so thoroughly masteredwhat he has
read upon the point under discussion as
tr) be-able to repeat it verbatim.

Formula Tor Finding Dimensions of
Beams to Sustain Given Weights.

From A. H., Kansas City, Mo.—Will
some reader of your valuable paper give
me a simple orithmetrical formula to find
the required dimensions of a beam to bear

a given weight and vice versd f I have
algebraical formulas, but they are too com
plicated to be able to work.
Answer.—Most of the formulas given in
text-books and works of reference on the
strength of materials are involved in form
and difficult of application. The obstacles
in the way of giving this apparently sim
ple question a simple answer arise from
the fact that the application of a formula
implies the possessionof judgment and ex
perience upon the part of the person who
makes the application. Most of the
formulas given for determining the
strength of a beam stop at the point where
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the breaking load comes Id. What most
of us wish to know in such a formula is :
What is the safe load for a beamof a given
span and dimensions ? and this really in
volves a matter of judgment, this de
pending in turn upon the ratio of the
working-load to the breaking-load. After
this important feature is decided upon,
there arises the question of the relative
stiffness of the beam under consideration.
This in turn depends upon the amount of
deflection which shall be permitted in the
beam. There is no natural relation be
tween these conditions; certain assump
tions must be made, and the solution ar
rived at is true only for those conditions.
Whether the beam under consideration
will be dominated by its load under such
conditions is a matter requiring a knowl
edge of precedents rather than the famil
iarity with formulas.
The formulas presented apply only to
beams of rectangular section and refer
chiefly to timber sections, as special shapes
in iron and steel demandspecial treatment
and are not of as universal application.
For our own use we prefer Formula 3 to
any with which we are acquainted, as it is

,

1
,

of such general application, and,

2
,

because of its special fitness in en
abling one to choose such a permissible
deflection aswill best fulfill the conditions
imposed by the working-load.
If we wish a formula which shall deter
mine simply the load thatwill prrduce rup
ture of the given beamwe have— 1

.

Center-

breaking load = — To find any di-

s

mension, assume all dimensions and con
ditions but one, and solve the equation
with respect to the dimension or condition
desired, b = breadth in inches; d =
depth of beam in inches; » = span in
feet and c = a constant or breaking load
for a beam 1 inch square and 1 foot span
(including one-half theweight of the beam
itself).
While one-third of the result obtained
by this formula would ordinarily give the
safe load sustained by the given beam, it

would not ans<verto determine the size of

a beam that was to support a plastered
partition or a ceiling, because it is neces
sary to consider the deflection limit. In
the best work a beam should not deflect
more than j',

,

inch per foot of clear span.
First determine the greatest deflection by
this allowance that the beam may have,
then one of the best and simplest formulas
in use is— 2. Greatest center load within

B x D3this deflection limit = - - — , in which
S» x 0'

B = breadth of beam in inches, D =
depth in inches, S = span in feet and C

= a constant or co-efficient for deflections
of -fo inch per foot oi span of horizontal
rectangular beams supported at both ends
and loaded at the center.
If the distributed load is wanted multi
ply the result obtained for the greatest
center load within the elastic limits by 1.6.
3. Safe center load in pounds within
elastic limits —

4 x co-ef. elasticity x B x 2>*x def.
Cube of clear span in inches.

All dimensions in this last formula are in
inches.
In Formula 1 the constants tor a safe
center load are as follows :

Ash—American
White 216
Ash—swamp 133
" black 200
Beech 283
Birch—black 183" yellow 283
Cedar—white 83
Chastaut 150
Elm—white 216
Hemlock 160
Hickory 266
Locust 233
Larch 133
Maple—black 250,f

soft 250

Oak—white 200
redor black..216" live 200

Pine—White 150" American
yellow 166
Tine—pitch 183
Georgia 2*3

Poplar 183
Spruce 150
" black 183
Sycamore 166
Tamarack 133
Walnut 2«
Whitewood. 1*3
Willow 116

We think the value assigned for walnut is

rather high ; 200 would be safer, because
of its tendency to split in dry places. The
value assigned for spruce is rather lower
than the average. For good clear-grained
spruce, such as can be obtained in the
New York market, 175would be a fairer
amount.
For Formula 2. Table of constants for
deflection 4'6-inch per foot of span are :

Hickory 0.0064
White "oak 0.0092
Poplar 0.0230
Teak 0.0080
Horse-chestnut.0.0170
Castiron 0.0011
Steel 0.00044
Best Southern
nitch pine... .0.0108
White ash 0.0108

White or com
mon yellow
pine 0.0128
Spruce, good
hemlock 0.0128
Red and black
oak 0.0128
Average wr'ght
iron 0.00060

watched the results of tin-roofing for
years.

SawKorts lor Bending an Elllptlcal-
IIc.mI Jamb.

From E. H. G., Sierra Madre, Cal.— In
reply to "J. C. Y.," who inquired in a re
cent number of Carpentry and Building
how to form the kerfs for bending an el
liptical head, permit me to offer the fol
lowing method, which I have employed on
numerous occasions with very satisfactory
results. I think the diagram I inclose will
convey the idea, as our friend saysthat he
understands the kerfing part of it. Re
ferring to the sketch, C C and O O are the
distance for the kerfs, 2 2 and 3 are the
length of the points E F, while B B^ is

U LENGTH-OF-HEAOER-PIECE-TO-BE-BENT-AROUND-ELLIPSE-

! N III I Mt II I I I I

BE

Ill N~~T

Elliptical Beads.—Diagram Accompanying Letter from E. H. G.

For Formula 3
.

The co-efficient of elas
ticity corresponds to the modulus of
elasticity and may be obtained for the ma
terial under consideration from any book
of reference on the subject.
To show the discrepancies existing
among our authorities on this matter, I

have compiled a table of the safe dis
tributed loads for a white pine beam 19
feet clear span, 2 inches in breadth, 12
in depth, deflection jr5 inch per foot
of span deflection = 0.475 inches.
Table of Comparisons of Safe Load Dis
tributed on a White Pine Beam.

Pounds. Pounds.
Trautwine 1197 J. C. Bland *2026
Hatfield 1U0 F. A. Leers *1780
Kidder 1503[Trenton Iron
Cousins 1256 Company *2104
Berg 912 j Vosges *1314
Carcegie Iron
Works *2020I

•Amountof deflectionnot stated.

Vosges' formula is breaking weight
minus ten times the span in feet divided
by three times the span, the quotient to be
multiplied by the breadth and square of
the depth, both in inches. For breaking-
load use three times the constants given
for Formula 1
.

4
.

Vosges' formula for safe load in
(B. IT. — 10«11«Pelastic limits =

3s

Laying Tin on Roofs.
From Journeyman Reader. — In reply
to "B. A. L." about layiug tin with flat
locks the reverse way, would say that I

have done it that way, beginning at the
top and finishing at the gutter, and am
satisfied that it is the best method for a

pitched roof, as it will solder so much
easier. Every ounce of solder can be
made to go under the locks and not run
away from the seam,as is apt to be the case
when the seam is laid the common way.

It is difficult to soak the solder under the
seamon a pitched roof as commonly laid,
whereas the chauces of making the seam
tight by soldering if laid the reverse way

is very much in its favor. I would like to
hear from the knowing ones who have I

the length of the points E E, making the
whole head-piece in one. In case it is
necessaryto joint do so at the point D.
Leave the ends about 8 inches longer than

is necessary, as shown by N in the sketch,
The object of this is to reduce the liabil
ity to breakage.

Iron Houses.

Some interesting facts in regard to a new
method of building iron houses adopted
by the Belgian establishment Forges
d'Aiseau for trade in Africa, South
America and the Dutch Indies are given
by the Paris VIndustrie Moderne. The
method hitherto followed in building such
iron houses has been to adhere in the
main to the designs of similar wooden
structures, substituting for the wooden
frame one of iron and for the board walls
corrugated sheet-iron. The new method
practiced at Charleroi is designed to imi
tate building with blocks of stone, using

a sort of sheet-iron box. These boxes
consist of two stamped sheets with the
edges turned up, held together by short
iron cross-pieces having a length corres
ponding to the desired thickness of wall.
The two iron sheets, it will be understood,
thus represent two sides of a box, the re
maining sides being open, except for the
cross-pieces. In building up a wall the
various layers of these boxes are tied to
gether horizontal'y by strips of sheet-iron
and vertically by small T-irons, the
turned-up edges of the two sheets which
form each box affording meansof securing
the fastenings. No specinl foundation is

necessary, a double frame of U-iron simply
laid down on the leveled ground serving
this purpose. The doors and floors are
made of wood, though even here a metal
construction could be adopted. As a pio-
tection against rusting all the iron-work

is galvanized. The form o. construction

is obviously intended specially for small
bouses without unnecessary elaboration,
but is said to have been satisfactorily ap
plied to more pretentious structures, such
as railway stations, hospital wards and
churches.
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Building Operations in Other
Countries.

One of the members of the American
Workingmen's Expedition which visited
Europe during the past summer under the
auspices of Scripps' League was Mr.
William Delanty, a practical brick-layer
and mason. This genllemen was a close
observer of the methods employed in the
building trades in the various countries
visited, and since the return of the expedi
tion has contributed to the Philadelphia
Press a very interesting article covering
someof the more important featuresof this
particular branch of industry. He writes
as follows :
In England the business of building is
much different from that in the United
States. The contract is usually let by the
architect to one firm of builders, who are
responsible for the full completion of the
building. The builder employs a compe
tent foreman for each department of the
work. The men devote their whole atten
tion to the supervision of their particular
part of the work to be done, the employer
or architect exercising a general super
vision over the whole. While this may
have the effect of attaining more satis
factory results in the matter of having
every detail of construction and finish
attended to by one head and in conse
quence worked up to the letter of the con
tract, yet such a systemwould hardly find
a firm foot-hold with us, aseveryindividual
American mechanic has an ambition to be
come at some time a boss in his particular
line. Therefore he begins by taking sub
contracts, a dealing which is not very well
known in Europe. This European system
is really good for the journeyman mechanic,
so far as it goes, as he is more constantly
employed, and in fact loses very little
time, which, of course, to him represents
money. In the caseof the sub-contracting
the journeyman is often idle because the
sub-contractor has for the time being run
out of work. It often happens in Europe
that both skilled and unskilled labor in
the building line work for years without
losing time, except that caused by bad
weather, and in these cases a mason may
be employed laying mosaic work and all
kinds of inside work, which is done after
the building is covered in.
Bricks in Europe differ very much from
those of the United States. In England the
bricks are usually ftj inches long, Z\ thick
and 4$-wide. These sizesvary somein dif
ferent localities. There is a very hard brick
called a " blue -brick, " 9J inches long, 3
thick and 4^wide. It ismostly used in the
arches of railroads, a kind of work that re
quires abrick nearly ashard as limestone.
Most of the brick are rough in appearance.
They cost from $20 to $50 a thousand, ac
cording to quality. Some glazed brick of
good quality bring evenahigher price. The
French brick is about the same in size as
the English, averaging about eight courses
to 24 inches. The Holland brick is much
smoother and of a more uniform color
than any other I saw in Europe. It
measures 2 inches thick, 4J inches
wide and 9 inches long, and has a good
dark red color. The number of brick sup
posed to be laid in England by each man
varies, as with us, with the class of the
work. On rough work 1000 per day is a
good average, the work being rather
slowly done, but in a very solid and
straight n.anner. In France, Germany,
Belgium and Holland the average is much
less. On all fine work, such as fronts and
enameled work, pains are taken to keep
the bond plumb and straight. In the case
of outside work, such as front and rear
walls, they are always laid in Flemish
bond, although in some parts of England
and the Continent of Europe I saw heavy
buildings laid every second course a
header, a style called English bond. I

saw also some walls where every course
was laid in headers. A brick or stone
mason in Europe is expected to do all
kinds of work pertaining to his trade,
such as setting stone steps and stairs and
sometimes laying encaustic and mosaic
tiling.
Outside work is usually put up rough in
England and afterward tuck-pointed, ex
cept in large buildings, where the joints are
struck. The dwelling-houses are not, asa
rule, ashandsome or convenient asthose of
the States, but the work both inside and
out is always well put up. Th»re is much
more work for brick-layers in most of the
buildings than in theUnited States. InEng-
land there is a great deal of arching, nearly
all large buildings being groin-arched.
The heavy,substantial character of the work
requires much more time. The buildings,
therefore, are often two or three years in
course of construction and give more con
stant employment. Segment arches over
window openings are seldom seen. They
are nearly always arched with straight or
camber arches, sometimes called "Jack
arches." I have found mortar in old
buildings as hard as rock, although the
buildings were several centuries old. I
picked up some scraps of mortar at Fount
ains Abbey, in Derbyshire, a ruin seven
centuries old, and found it to be as hard
as the stone. This style of building,
though old, is still copied in modern
buildings. The beauty ot the workman
ship and the elegance of detail are often
carried out almost exactly. I have noticed
that in all those historical buildings of
England and the Continent each piece of
stone is of a convenient size to handle by
hand. All through England the class of
brick and stone work is much the same.
There is much more of both used in build
ing than with us, and for that reason the
men make more time in the year. But as
the wages are low compared with the cost
of living they have no real advantage from
the steadier time.
In Paris I think the highest perfection
of the building trade is attained. The
city as a building center is the queen city
of the world. Everything is artistic, from
the beginning of the building to the last
stroke of the painter's brush. Every arti
san and mechanic in Paris is an artist. He
takes an artist's pride in his work. He
has every opportunity to develop his taste
for the beautiful in art, for on every side
he turns he sees everything done with a
view to being artistic and beautiful. For
the Frenchman's benefit and education the
State maintains museums, art galleries and
gardens which are free to all comers,
and the Parisian workman avails him
self of these opportunities. As a conse
quence he becomes the better mechanic,
or I might use the word artist, as every
mechanic in Paris works with an eye to
what would be beautiful and artistic in his
industry. The public buildings of Paris,
both ancient and modern, are beautiful in
every detail of exterior and interior finish.
The workman is not in a hurry to get the
work off his hands. He tries to make his
work look good and he generally suc
ceeds. The leading trade in the building
business of Paris is that of stone-cutter
and carver. Almost all outside work is
stone, beautifully carved in almost every
place where a piece of ornamental work
can be put. The public buildings some
times take years to complete, as every
thing inside and outside is made with the
intention of being ornamental. Next to
the stone-cutter in importance is the Paris
ian plasterer. There is an immense lot of
ornamental plastering done, both in private
and in public buildings. I was among
someof the Parisian masonsand worked
with them a short time. Their methods
of work and tools are much different from
ours, and to an American mechanic look
crude. For instance, their trowel is sim
ilar to an American mortar hoe. Although

not so wide, the tang of the trowel is al
most exactly the same as the hoe. The
trowels of Germany, Holland and Belgium
are much the sameand are very awkward
to handle. The brick-hod is a flat board
with a piece cut out for a man to pass his
neck through. While it rests on his
shoulders the bricks arc placed on each
end of the board. The mortar-hod is an
oblong trough about 2 feet long, made to
rest on the shoulder, with two handles
from one end to steady it while being car
ried on either shoulder.
Not alone in public buildings, but in pri
vate houses is the skill of the French arti
san displayed, even in the minutest detail
of exterior and interior finish and decora
tion. There is a great deal of stone, both
rough and cut, used in French buildings.
At Paris there is one of the largest pieces
of brick-work that I ever saw. It consists
of a reservoir for supplying a portion of
the city with water. It covers a space of
40,000 yards and is a two-story basin, the
first story the same size as the second, and
containing 2500 columns of brick, each 21
inches square and about 8 feet high. The
whole is arched over with groin arches in
brick, and again there is the samenumber
of columns, about the same bight, and
again arched over in a similar manner for
the second floor. Each floor carries about
4 feet of water, and the whole is covered
over with glass. A man goes over both
lakes twice each day, in a boat constructed
for the purpose, to see that all is secure.
The brick-layers in England do not seem
to be well organized. They have a union
in almost every large city, but all brick
layers are not members. Somemen object
to organization because there is a system
prevailing which allows a man to go from
town to town at the expense of the
union, and this opportunity is some
times abused. Others claim they can
do as well outside of a union, but the
general result is that they are not quite so
independent in manner and appearance
as the American workman of the same
class. I saw no trace of organization any
where else in Europe, except Paris, where
there is a labor bureau where all labor
organizations meet. This bureau is estab
lished by the Municipal Council of Paris.
The hours of labor in England are mostly
ten per day, with a half-holiday on Satur
day, making an average of about 54 hours
per week. The English mechanic goes to
work at 6 in the morning and takes ahalf-
hour for breakfast at about 9. In
France the hours of labor are 11 and 12 a
day, and half a day on Saturday, but they
do uot work as steady during the day as
the English. In Germany, Belgium and
Holland the hours of labor aie even longer.
Sometimes, in Holland, the men work
until dark in the summer, but they work
very slowly and accomplish little in the
day.
In England men are paid by the hour
and receive from 15 cents in some parts to
16 cents in London. In Paris the wages
are about the sameas in London. In Ger
many the wages average $1 per day in
United States money. In Holland the rate
is a trifle lesp. The wages of stone-cutters
are about the sameas thoseof brick-layers
in most parts of Europe. The terms of
apprenticeship is usually about four years
in Europe, but this is a question into
which I had little chance to enter. In no
part of Europe do the men live as well as
the American mechanic, nor are they
housed and clothed as well. They seldom
save any money. They usually dress as a
class; that is to say, they can be readily
recognized as belonging to certain trades
by the manner of their dress. Especially is
this so in the building trades. In Paris it is
easy to tell the building mechanic, as he
wears a long white blouse something like,
a night-shirt. In Germany they are not as
neat in personal appearanceand workman
ship as the Parisian workmen, nor do they
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by any means come up to the American
workmen. The English building mechan
ics do not lose much time during the
building season, and indeed very little in
the winters, asthe winters are usually mild,
and when the seasonis cold there is often
inside work for them to do. The Euro
pean masons do not as a general rule have
as comfortable homes as the American me
chanic of the same grade. Themselves
and their children are not as bright look
ing as the same class in America, nor are
their houses furnished as cheerfully. On
the whole, there is really nothing in the
building business in Europe that can come
up to the American methods, except it may
be the solidity of construction and the
pains that are taken to carry out the idea
of the architect, even in the smallest
detail.

R2OVELTIES.
Improvement In Tenonlng-Blts.

Mr. Lewis F. Parks, of No. 272 Cole-
rain avenue, Cincinnati, Ohio, has re
cently perfected an attachment designed
for use in connection with his foot-power
mortising-machine for tenoning. A very
good idea of the general construction of

Novelties.—Fig. 1.—Improved Form of Ten-
oning-Bit .

the device may be gathered from an in
spection of Fig. 1 of the accompanying
illustrations. One of the features to which
the manufacturer calls special attention is
the cutting edge of the bits, which, it will
be noticed from an inspection of the cut,
extends around the inside corners repre
sented by A. This construction, it is
claimed, causesthe sides of the tenons to
be shaved perfectly smooth. The device is
carefully constructed and designed to prove
a valuable adjunct to mortising machin
ery.

Improved Duplex Plumb and Level.

§ The Stanley Rule and Level Company,
of New Britain, Conn., are offering the
trade what they are pleased to call Stan-

a plumb set in the side at one end and a
level set in the side at the opposite end.
These glasses are protected by brass disks,
which may be easily removed for the pur
pose of adjusting the glasses in case ad
justment is ever necessary. The glasses
are inserted with the least possible re
moval of wood from the stock, and are so
arranged that they may be used from
either side. The construction of this level
is such that it may be advantageously cm-
ployed in a variety of positions where it
would not be possible to use one as ordi
narily arranged.

Brook's Outside Window -Fasteners.
Figs. 3 and 4 of the accompanying cuts
represent a line of outside window-fasteners
which is manufactured by Eastern Mfg.
Co., Boston, Mass., for whom Bigelow &

Fig. 3.—Brook's Outside Window-Fastener.

Dowse, 229 Franklin street, Boston, are
sole agents. Fig. 3 represents these fast
eners separately, showing also the socket
or bushing with which they engage. Fig.
4 shows a portion of the outside casing
and of the outside sash and the manner
in which the fasteners are applied. In
using these fasteners the sash are fitted to
the frames so that they will go in easily
when the bushings by aieans of a f-inch
bit are inserted in the casings, the hole
being bored 7-16 inch from the outside
edge, and the lip of the bushing turned
outward and set in even with the surface.
The sash is placed firmly against the cas
ing and the fasteners attached by means
of screws exactly opposite the center of
the bushing. The fastenings are attached
with a back against the casing, handle up,
as seen in Fig. 4, and when the handle is
turned down the eccentric of the fastener
engageswith the bushing, thus making a
secure fastening. It is also pointed out
that with this fastening, if the sash is
made in two or more sections hinged
together at the line of division, a part
of the sash may be swung outward for
ventilation. It is also explained that the
sash can be raised from the ground to any
desired hight by dropping a line from the
window to which it is to be attached and
passing it around one of the fastenerson

is fastened to the inside instead of
the outside casing, and by this means
the whole sash may be secured in much
less time than is required by the old
method. The point is especially empha-

Fig. 4.—Fasteners Applied to Window.

sized that windows with theseattachments
affixed are put on from the inside instead
of the outside of the building by putting
the window out over the top sash, thus
obviating the use of steps or ladders in
putting on or removing them.

Sash-Cord Fasteners.

Fig. 5 of the accompanying cuts repre
sents a new style of sash-cord fastener
which is put on the market by Edwin W.
Abbe, New Britain, Conn. This fastener
is stamped out of sheet-steel in the form
shown in one of the cuts, and after the

Fig. 5.—New Sash-Cord Fastener.

cord has been placed between the tongue
and the body of the fastener the tongue is
hammered down in such a position as to
hold the sash - cord securely. It is
pointed out that this construction re
quires no tying of knots, while at
the same time the cord can be fastened

—ga

Fig. 2.—Stanley's Improved Duplex Plumb and Level.

ley's Improved Plumb and Level, a gen
eral view of which is shown in Fig. 2 of
the cuts. From an inspection of the en
graving it will be observed that in addi
tion to the ordinary form of leveling-glass
set in the top surface of the stock there is

either side of the sash to which they are
attached and lowered in like manner. The
fastener, by setting the bushing in the
edge of the sash and securing the fastener
to the casing, is referred to aswell adapted
for use in mills and shops where the sash

more quickly and better, with economy
also of cord. As it is made of steel it is
practically indestructible and there is suf
ficient spring in it to hold it in place in
the sash, so that it is not liable to work
out and scratch the casing. These fasten
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era can also be used for attaching the
weight to the cord, as they can easily be
hammered together so as to make a secure
and compact fastening. The price of this
fastener is referred to as no greater than
that of the former cast fasteners. It can
be used with small braided cord or with
chain, but is designed more particularly
for cotton or soft- laid cord.

Railway Cut-Off Saw.
In Fig. 6 of the illustrations we show
a general view of a railway cut-off saw
with power-feed which is being intro
duced to the trade by the Bentel &
Margedant Company, of Hamilton, Ohio.
The frame of this machine, as may be in
ferred from an inspection of the cut, is
very strong and heavy, is well braced and
supports a strong double table while car-

may be started on its coursefrom any point
by changing the position of the returning-
pin, to which point, wherever established,
the saw returns. It is also stated that it
may be arrested at any point in its back
ward and forward movements, and the
speed of travel increased or diminished at
will while the saw is cutting. All these
movementsare under full control of the
operator. Another feature to which the
manufacturers direct attention is the
novel arrangement of the driving-belt,
the tension of which is retained in all
positions of the saw except when at rest,
when the tension is relieved. The weight
of the machine is said to be 1250pounds.

Stanley's Improved Level-Sights.
In the accompanying illustrations are
presented views of Stanley's Improved

arc readily detached and packed away in a
small space for future use.

Improved Sky-L.l|(ht and Ventilator.
The National Sheet Metal Roofing Com
pany, of 510 East Twentieth street, New

Improved Sky-Light and Ventilator.—Fig. V.
Showing Sky-Light Attached to Plate of Tin.

York City, have recently brought out an
improved sky-light and ventilator which

Xovelties.—Fig. 6.—Railway Cut Off Saw, Made by Bentel rf Margedant Company.

rying the counter-shaft at the rear. The
housing and sliding plates are arranged
with a special view to accurate and pow
erful sawing. An adjustable gib on the
side provides for the readjustment of the
housing to keep it true in casethereshould
be any wear on the mandrel or slides. The
mandrel is made of the best quality of
steel, is 1^ inches in diameter and is fur-

Level-Sights, which are being introduced
to the trade by the Stanley Rule and Level
Company, of New Britain, Conn. Every
carpenter and builder frequently finds it
desirable to ascertain the exact level of
different points which may be more or
less remote from eath other, and a con
venient means of accomplishing this can
not fail to be fully appreciated. To meet

they are pleased to call the Attic. The
frame of the sky-light is attached to a sheet
or plate of 20 x 28 inch tin, the lateral
edges of which are corrugated when it is
designed to use the device in connection
with" a slate or wood shingle roof. When
employed with the company's metallic
shingles the lateral edges of the plate car
rying the sky-light frame are providedjon

Stanley's Improved Level-Sights.—Fig. ".—The Sights Detached. Fig. 8.—Showing Application of Sights to Ordinary Level.

nished with the necessary collars. The
manufacturers direct attention to the fact
that the feed is very powerful and that the
operating mechanismconsistsof a few parts
which are not liable to wear. A cone pulley
is provided for the feed-belt for the purpose
of changing speed, but aside from this it is
stated the operator may regulate the speed
of the feed while the saw is cutting or re
turning. The saw is so arranged that it

this want the company referred to have
brought out the level-sights which are
shown in Fig. 7. These sights aresomade
that they may be easily and quickly at
tached to an ordinary level or straight
edge, and when thus employed the makers
claim that an accurate leveling instrument
is obtained. In Fig. 8 of the illustrations
is shown the application of these sights to
an ordinary level. When not in use they

both sides with a side lock, which pre
vents leakage and avoids the necessity of
: soldering. The front of the sky-light, as
j may be seen from an inspection of
j Fig. 9 of the cuts, is provided with
a plate of double strength 9x12 glass, the
edges of which are held in a light tin
frame. It is retained in place by a brass

| catch on the inside directly under the
! crown of the frame. When it is to be

a
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used as a ventilator the glass is drawn
down on the inside to a position corres-

Novelties.—Improved Sky-Light and Venti
lator.—Fig. 10.—Appearance When Set
in a Roof.

ponding to the slant of the roof, acting
as an apron to shed the water which
otherwise might enter during a storm.
In using the device it is only necessary to
cut a hole 12 x 16 inches through the roof
boards and set the Attic in place, as shown
in Fig. 10 of the cuts. The arratgement
is compact, easy of application and eco
nomical in use.

The Variety Hand Elevator.
The hand elevator representedin Fig. 11
is manufactured by the Variety Machine
Company, Warsaw, N. Y. It is designed
to carry freight or passengersweighing up
to 1000 pounds. Special attention is di
rected by the manufacturers to the clutch,

11.—TK* Variety Hand Elevator.

which embodies a neat mechanical device,
and by its use the elevator is held at any
point without the use of a brake. This
elevator may be operated by any one, the
car stopping when hand-rope is released,
whether going up or down, with or with
out load. The shafts run, it is stated, in
steel roller-bearings, thus reducing friction
to a minimum. The machinery is com

pact and is fastened together substantially
in an iron frame. The elevator is furnished
complete, with hard-wood guides, hand-
ropes, sheave and counter-weights, &c.,
and the manufacturers claim that it can
be set up by any mechanic, or they will
bid on putting it in. The car is made
any size up to 5 feet square. A safety at-

ing the works, so that they may be readily
assembled. The jacket is made of extra
heavy boiler iron thoroughly fitted and
finished, and in it are arranged six clean-
out doors sufficiently large to admit a
brush and through which the interior con
struction of the boiler can be seen. The
top and bottom sections are connected by

Fig. 12.—Sectional View of Monitor Steam Heater, Built by Steel, Van Rossum<£Co.

tachment is put in when desired at small
additional expense. The low price of this
elevator and its easyoperation are points
made in regard to it.

The ITIonltor Steam Heater.

We present in Fig. 12of the illustrations
a sectional view of the Monitor steam
heater, manufactured by Steel, Van
Rossum & Co., 1631 North Fifth street,

means of three round sockets and tubes,
and are fastened together by three short
bolts on the outside. The only thing
necessaryin fitting the sections together
is to place pieces of packing in the sockets
and then tighten the bolts, when the en
tire work of setting the Monitor is com
plete, the operation occupying lessthan an
hour. These boilers are made in six sizes.
The diameters of the grate are from 15 to
30 inches; hight 51 to 68 inches, with 35

£j'

Fig. 13.—New Spring Hinge.

Philadelphia, Pa. The cut shows the
position of the water spacesand coal mag
azine, the arrows indicating the direction
of the flames and hot gaseswhich travel up
the large flues and down the small ones,
this action, it is said, making the tubes self-
cleaning. The magazine, which is of cast-
iron, is surrounded by water and therefore
will not burn out. The Monitor is con
structed in two sections, and thus can be
readily handled and conveniently taken in
at a cellar door or down cellar stairs. The
base and draft-box doors, grate, cast-iron
casings, smoke-elbow, check-draft and all
the castings are carefully fitted before leav-

to 145squarefeetof fire surfaceand adapted
to supply from 175 to 950 square feet of
radiating surface. The same concern also
make the Columbia hot-water boiler, which
is somewhat of the samepattern.

New Spring Hinge.
The illustration (Fig. 13) represents
a new pattern of the well-known line
of Gem spring hinges, manufactured by
the .Van Wagoner & Williams Company,
82 Beekman street, New York. It is, as
shown in the cut, a single-acting surface
hinge. These hinges are especially de-
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signed to screw on marble for water- 1
closet doors of hotels and office and public
buildings, but are ref;rred to as also
adapted for other screen-doors. They can
be made to throw a door open instead of
closing it, if desired, and can be furnished
with both flanges like either shown in the
illustration when so desired. They are 3^
inches and furnished in real bronze or
polished brass.

Ulaiiic Dc*lgn Lock Triiiimlngg.

In connection with themarked tendency
toward the production of artistic hard
ware we illustrate in Fig. 14 the Elaine
design, which has been patented by Read
ing Hardware Co., Reading, Pa., and 81
Reade street, New York. This design,
which will be recognized from the cut as
exceptionally neat and artistic, is applied
by them to a line of locks, knobs and other
related hardware, as shown in their cata
logue devoted exclusively to these goods.
This design is furnished in different styles
of finish, among which the Hecla bronze,

chocolate bronze, which has a chocolate-
colored background, in gold bronze
which has a bright colored background.

movement are made in sizes ranging from
3i to 10 inch, the 10-inch bell being used
for fire-alarm in hotels or on fire apparatus

Fig. W.—Evreka Door-Bells.

and in royal bronze,
which has a black
background. The
catalogue of the
company which
represents this line
of goods is deserv
ing the attention of
the trade from the
completenessof the
1ine and the elegant
printing, which
shows the goods off
to excellent advan
tage, although the
illustrations are
given without color
and fail to repre
sent the beauty and

striking effect of the goods them
selves. We are advised that the
full line of hardware of this de
sign, although only recently put
on the market, has proved very
popular with the trade and archi
tects, and several large public
buildings have been furnished
throughout with the Elaine
design.

Novelties.—Fig. It.— Keading Hardware Company's
Elaine Design.

which has a steel-gray background, is re
ferred to as by far the handsomest and
most striking. It is also furnished in

Eureka II -Hi 1I-.
Eureka Door Bell Company, 86
Beverly street, Boston, Mass., for
whom'C. F. Guyon & Co., 99
Reade street, New York, are
agents, are putting on the mar
ket a line of Eureka and Veni
Vidi Vici door-bells. Fig. 15
of the cuts represents their No.
5 and 6 bells with the bell broken
away to show the mechanism.
These bells have positive or per
petual movements, so that they
require no winding. They arc
used for a long range and are
worked by a pull. No. 5 has a
japanned base and brass bell and
No. 6 a nickel base and bell.
The Eureka is simple in its

general features and can be used with
either lever or pull, on or over a door.
These beds with positive or perpetual

of any kind, cable or motor cars and
school-houses. The 6-inch bell is used for
elevators, mines, toboggans, &c. The
point is emphasized by the manufacturers
that these bells give the same result as
electric bells without the use of a battery ;
that they are durable and satisfactory in
use, being simple, solid, practical and
made of the best material and in the most
workmanlike manner; that they cost no
more than any first-class bell, and when
once placed in a position are no further
care or expense and are not affected by
heat, cold, dust or moisture, and that they
can be put in any position or place and
will work with any pull or lever. The
point is emphasized that old trimmings
can be used without extra expenseor de-
lacing doors or house. The company also
make bells with a negative movement.

Detroit Fluted Radiators.
An attractive form of radiator for steam
and hot water manufactured by the
Detroit Radiator Company, Detroit, Mich,
is shown in Fig. 16 of the cuts. To in
creasethe heating efficiency of the radiator
the interior of the lool) is cored out to cor
respond with the flutings of the outside
surface. The radiators are put together
with standard 2-iuch wrought-iron nipples,
having full 2-iuch openings. The hot-
water radiators have in addition to the 2-
inch opening at bottom a lj-inch opening
at the top, unobstructed by bolts. The
radiators are carefully tested with steam
after being put together, besides having
each loop submitted to 120 pounds hy
draulic testbefore assembling. The tongue-
and-groove joint at the top of the radiator
is made secure by a special composition
gasket, which, it is said, becomes very
hard and tough by the action of the heat.
The rod binding the radiator together
passesbelow and not through the open
ing for circulation, for which feature
special merits are claimed. The radiators
for steam or hot water may be taken
apart for repairs with no other tool than
a monkey-wrench. The plain fluted
rftdiator is a very simple and attractive
form of construction, while the decorated
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radiator, as the engraving shows, is a
handsome piece of casting. The latter is
suited to further decoration with bronzing
of different shades of color to adapt it to
the style of the room's furniture. These
radiators are made with from 2 to 32

has attained vast proportions, and though
the quadruplex system of telegraphy en
ables four messagesto be transmitted over
one wire at a time, the number of wires in
use is constantly being increased to keep
rtace with the growth of the business.

Novelties.—Fig. 16.—Detroit Ornamental Fluted Radiator.

loops having a length of from 4$ to 74
inches. The radiators are made in the fol
lowing bights: 35, 38, 31, 25 and 20
inches, each individual loop containing the
following number of square feet of heat
ing-surface : 5£, 4J, 3J, 2} and 2J.

Electrical Notes.

About 300,000 telephones are now in
use in this country alone. The telephone
and the type-writer are modern business
conveniences which have sprung into use
almost simultaneously, and it would be
difficult to say which could be spared
most easily. The field of application for
the telephone, however, is constantly
growing wider, and every day witnesses
greater dependence upon it in the con
duct of business operations. More than
170,000miles of telephone wire are esti
mated to be in operation in this country at
present. Long - distance telephoning is
rapidly coming into play and is proving
very acceptable to a large class of business
men. Thus far the longest distance re-
ported over which conversation by tele-
phone is daily made is between Portland,
Maine, and Buffalo, N. Y., which are \
about 750 miles apart. It is expected
that New York City and Chicago will
shortly be connected for this purpose.
The telephone instead of supplanting
the telegraph is merely supplementing it.
Both these means of annihilating space!
have their special fitness in business com
munications, and interfere as little with
each other as do the elevated anel surface
roads of New York City. Business for
each grows with the improved facilities
afforded. Over 1,000,000 miles of tele
graph wire are now in operation in the
United States—enough to encircle the
globe 40 times. Between the leading
cities of the country the telegraph service

The most widely separated points between
which it is possible to send a telegram are
British Columbia and New Zealand via
America and Europe.
About 400 miles of electric railway are
now in operation in this country andmany
more miles are under construction. The
systemswhich have thus tar been reduced
to practice are more suited to cities of
20,000 to 50,000 inhabitants than to very
large centers of population, but they are
making their way into some of the leading
cities of the country and will in time de
velop methods of electrical conveyance
and application which will overcome pres
ent objections to their use. The fastest
record time made by an electric railway is
about 20 miles an hour on a street-car sys
tem.
The application of electricity as a means
of transmitting power in factories is rapidly
on •he increase. A firm of ready-made
clothiers, of Leeds, England, are building
a factory in which about 800 sewing-ma
chines will be employed, as well as the
necessary number of cutting-machines to
keep thesegoing. All these will be oper
ated by electric motors, it having been
found on calculating the relative cost that
it will be more economical to fit up the
building in this way than to furnish it
with shafting and all the necessary ad
juncts.
Electric lighting has been a wonderful
stimulant to business of many kinds since
it was first reduced from a phenomenonof
the taboratory to an adjunct of every-day
life. Not only have engine-building and
other essential industries beengreatly stim
ulated, but an incalculable benefit hasbeen
derived from the rapid spread of electric
lighting by the greater mechanical pre
cision called for in the manufacture of the
necessary apparatus. A higher order of
skill and, of course, an increased modi
cum of intelligence have been required

from mechanics employed in this direction.
The average engines built in the United
States to-day are better by far than they
would have been with all our progressive
ideas and inventive genius if electric light
ing had not played such an important part
with us in the last decade.
The magnitude of the electrical indus
try is shown by the estimate made, pre
sumably by persons well informed on the
subject, that some 250,000persons are now
engacred in business in this country de
pending solely on electricity.

Encaustic Flooring Tiles.

The history of the uses of encaustic
flooring tiles is most interesting to those
who are disposed to follow it. An English
writer referring to this subject says :
Ornamented tiles were formerly much
usedfor paving the floors of sacred edifices,
and their use was so generally confined to
buildings of a devotional character that
whenever they are found in the remains of
castellated or domestic mansions there is
good reason for supposing that a religious
fabric had at some time existed on the
spot, either a private chapel or other holy
edifice. The earliest known specimens ap
pear to be of the latter part of the twelfth
or the beginning of the thirteenth cent
uries, and on them the foliage has the
characteristic trefoil of the period. Of
this age, one of the most interesting ex
amples was recently discovered at Wood-
ferry, Oxfordshire, some of the tiles ex
hibiting the badges of Richard, Kins' of
the Romans, to whom themanor belonged.
In the two following centuries the decora
tions were of a much more varied and
elaboiate character. The foliage was.more
elegantly and gracefully thrown and ex
hibited great natural freedom. In the
sixteenth century encaustic tiles appear
to have been but occasionally used ; but
Flanders tiles of this period are sometimes
met with— they are of foreign manufact
ure and have their patterns depicted in
superficial colors. The devices impressed
upon paving tiles consist for the most part
of foliage, variously thrown ; heraldic
bearings, crosses, sacred symbols, geo
metrical figures, mounted knights, and
grotesque figures of hideous forms, com
parable only to fiends and demons. In
many cases a single tile contains a com
plete pattern within itself, but sets of
4,- 9, 1Gand other numbers with a con
tinuous pattern extending over the whole
surfaceare not uncommon.
Armorial bearings, badges and cogni
zances are perhaps the most useful and val
uable decorations to the archaeologist
which tile-paving presents. Heraldic re
mains areat all times valuable, and whether
they are found depicted in all their gor
geous blazoning on the stained glass of the
windows or on the monumental effigies of
the great departed, or whether sculptured
on the bosses, the brackets or font, or im
pressed in the tiles of the pavement, they
should be most carefully noted down and
zealously preserved, as a single blazon or
the badge of an illustrious house will
frequently lead to the most successful re
search into the history and foundation of
the building upon whose site it has been
discovered. The arms upon pavement
tiles frequently exhibit the bearings of the
lords of the manor and chase, as well as
those of the monarch, and of founders
and benefactors to the church, and their
aid is therefore peculiarly valuable in trac
ing the descent of property. At Malvern
the arms of the successive lords of the
chase and manor, viz., Clare and De Spen
cer, Earls of Gloucester, Newburgh and
Beauchamp, Earls of Warwick and the
royal arms (the lordship having by mar
riage reverted to the crown) are repre
sented. At Neath are the arms of Clare,
De Spencer, Turberville, Montacute, Gran-
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avilln and other patrons and benefactors of
the abbey, as well as the royal shield. At
HaccomOe, Devon, among other bearings
are those of the founder, Haccombe.

!E
RADE
Al-

NOTES.

We have received from the Philadel
phia officeof Merchant.t Co. a very handsome
setof phototypesof the great Korth Bridge,
which is rapidlyncaringcompletion. Oneview
shows the bridge in perspective,the photo
graphhavingbeentakenbeforethespanswere
united. The secondview is a perspectiveof
the north tower. The mossivenessof the
structure, as far as Its hight Is concerned,is
shown in a sideviewof oneof the towersand
its fourdatlon. with some of the highest
structures in the world in the background.
Only three structures overtopthe bridge—the
Oreat Pyramid,CologneCathedralandOld St.
Paul's,of London. In a sideelevationof the
whole bridge the principal dimensionsare
given. A view is alsogivenof thewell-known
illustration—having a " Jap " sitting on the
connectingspan—showingtheprincipal of the
cantilever. Merchant & Co.were led to pre
parethesepictures by the great interestmani
fested in the phototypesof the Eiffel Tower
presentedby them.

Tire Cordesman Machine Company,
Cincinnati, Ohio, are presenting their friends
and customerswith a very useful article for
officeuse,consistingof a pencil-eraser. It has

E
tinted onits tour sidesthebusinesscardof the
rm. The pieceof rubber measures2Minches
long by %x % and is made of best quality
gum.

We have received from Harry Broth
ers,Dallas,Texas,a circular descriptive of R.
W. Harry's metallic shiDgles,manufactured
under patentsrecently granted. The circular
dwellsparticularly uponthe importantfeature
of strengthof construction. For the sidelock
there is a standing groove or double-seamed
joint which the manufacturerssayavoids the
very common source of trouble in a great
manytin shingles—namely,groovesor gutters
thai are relieduponto carry off thewater,but
often becomefilledwith accumulateddustand
dirt tn suchamanneras to causetheconcealed
gutter to overflowinto thebuilding. Theyalso
.direct attention to the crosslock which is em
ployed,andpoint out that they havethe only
shinglewith a crosslock and lapcombined.

The Cincinnati Corrugating Com
pany, of Piqua, Ohio,have recently issuedan
interestingcatalogueof their specialties. It is
a neat work of 40pages of letterpress,care
fully printed in twocolorsandboundin colored
papercoversof typographicaldesign.It is pro
fusely illustrated with engravings showing
numerousstylesof corrugated work, and indi
catesin a very clear manner what this com
pany areableto accomplishin thedirectionre
ferred to The frontispiece of the pamphlet
consistsof a bird's-eyeview of the company's
corrugatlng-worksand rolling-mills at Piqua.
In their announcementto the trade they re
view the causes which led them to remove
their plant from Cincinnati to Piqua and enu
merate some of the facilities which they at
presentenjoy.

The Venetian Blind Company, of
Burlington, Vt., have recently issueda very
interestingpamphletof nearly60pagesof let
terpressdevotedto Hill's Patent Inside Sliding
Blinds andScreensand to the company's im
provedVenetianblinds. The work Is profusely
Illustrated with engravingsshowing the prac
tical applicationof thegoods of the company
andthemethodof arrangingthew.ndow-frames
to accommodatedifferent varieties of blinds.
Nearly half of thework isdevotedto testimo
nials, referencesandengravings from photo
graphsshowing some of the buildings fitted
with thecompany'sblinds.

J. E. Boli.es & Co., of Detroit, have
recently furnishedthe Pionetr-Prav offices.St.
Paul, Minn.,withwrought-tronrailing for their
new 12-storybuilding recentlydedicated. The
railing is finishedby the Bower-Barff process
and Isof vervattractive design. The company
report a goodbusinessand plentyof ordersin
all departments.Amongtheir recentshipments
was a handsomepieceof stair-work,designed
by ArchimedesRussell, architect,for the John
P. Hire flats,Syracuse,N. Y.

The Glen Covk Machine Company.
Limited, Brooklyn, are offering the trade a
variety of improved planing-mill machinery,
referencetowhichwill befound in their adver
tisementthismonth.

In their advertisement this month
CharlesA. Strelinger&Co.,of Detroit. Mich.,
presentsome interesting remarks relative to
thestock of toolsandsupplieswhich they are
f,repared

to furnish to the trade. They have
ssueda very interestingcatalogue containing
200pagesand700illustrations, and announce
that theywitl furnish a copy of this work to
anyone desiring it on receipt of 8 cents In
postage-stamps.

The Ludlow-Sayi.or Wire Company,
St. Louis. Mo.,call attention elsewherein this
issueto the line of wire, brassand wrought-

iron goodswhich theyarepreparedto furnish.
They turn out bank and office railings in
greatvariety andof attractive design, aswell
asiron andwire fencing,coaland ore screens,
wire cloth, barbedfencingwire,&e.

Elsewhere in this issue Owen B.
Maginnis.545Westlath street.NewYork, calls
attention to the fact that he is prepared to
write articlesdescriptive of inventions or of
toolsin their practicalapplicationto work.

The Fulton Iron and Engine Works,
Detroit, Mich., solicit applicationsfor their
catalogue of Sure-Grip uteel Tackle-Blocks,
which theyhavereadyfor the trade. Theycall
attentionto theeconomyof this deviceand its
adaptability for builders',machinists'and con
tractors'use.

"Thought and Thrift" is the title
of a book which is being publifhed by Mr.
Joshua Hill, 25West Sixth street, Cincinnati,
Ohio. Brief referenceto thecontentsandscope
of thework will befound in hisadvertisement
this month.

Jttdson & Gordon, of No. 10East Four
teenthstreet.New York, call attention to the
fact that they are in a positionto furnish re
productions of a very fine series of carved-
wood panelsat priceswithin the reachof all.
The viewsareeach4x6 inches in size ana are
facsimilesof someof thework executedby the
lateHenry K. Kichardson while In chargeof
the Capitolat Albany, N. Y. The mostnotable
feature of the interior finish of the Court of
Appeals is the Judge's bench, 40 feet long.
The front and endsare composedof 20 oak
panels, no two being alike, coveredwith rich
anddelicatecarving worked out with very ar
tistic effect.

Cordesman, Meyer & Co , of Cincin
nati, Ohio,haveissueda large-sizepostershow
ing a variety of wood-working machinery
manufactured by them. The line Includes
shapers, planers. scroll-saws, band-saws,
frames, arbors, shafting, &c. A foot-note
requestsapplications tor circulars and price-
lists.
Murphy & Co., of Newark, Boston,
Cleveland,St. Louis and Chicago,present in
their advertisementthis month someremarks
on thesubject of varnish whichwill provein
teresting reading. They contrast good and
poor work and call attention to someof the
pointsit iswell to observein theuseof varnish.

We have rf.ceived from the Pope
Mfg. Company, Boston, Mass.,a copy of the
ColumbiaBicycle Calendarand Standfor 18P0,
which is a veryattractivenovelty for the new
year. It is in the formof a padof 366leaves,a
goodportion of eachof which is left blank for
memoranda. The portable stand which holds
the pad contains pen-rack and pencil-holder
and is made of solid wood, brassmounted.
Eachslipor leaf bearsa quotation relative to
cycling or type-writing, and notwithstanding
the fact that this is the fifth yearin which the
calendarhas been brought out in thepresent

feneral
form, the quotations are new and

resh.

C. B. James, 98 Lake street, Chicago,
dealerin cutlery andtoolsexclusively,hasJust
issuedhis catalogueNo. 1for 18M0.This cata
logue is quite a handsomepublication, com
prising some80pagesof price-lists, illustra
tions anddescriptions. It isdevotedmainlyto
finetoolsfor accuratemeasurement,embracing
a great variety of instrumentsof precision,
from draftsmen'ssets to yard-sticks. A few
pagesare devoted to chiselsand gouges. We
havealludedto this publicationasacatalogue,
which it is worthy of being called, but Mr.
Jamessimplystylesit hseriesofadvancesheet*,
to be followed soon by another series,which
will embracean illustrated price-list of tools
intendedfor metal-workers.

This Cordesman Machine Company, of
Cincinnati, Ohio, report a very good demand
for their improvedwood-working machinery,
and in order to keep pacewith the require
mentsof their customershavebeenforced to
addnew tools to their plant. The machinesof
this companyare being used by someof the
largestmanufacturersof furniture, carriages,
chairs, wagonsand the like, and all speak in
high termsof thesatisfactionwhich theygive.

Thomas, Roberts, Stevenson Com
pany, Philadelphia,Pa.,direct theattentionof
buildersto their line of Active Fortune ranges,
someof the merits of which are set forth in
their advertisementpresentedelsewherein this
issue. They lay particularstressuponthe fact
that this rangeismadewith either right or left
oven,low closetandcastbase. Thecirculating-
boiler is placedin a horizontal positionsome
whatabovethe top surfaceof the stoveat a
sufficientdistanceto beout of thewayof cook
ing utensils. The claim is madethat builders
areusingtheserangesveryextensivelyin their
operations,asthey helpto sell houses.

The Stanley Rule and Level Com
pany, New Britain, Conn., elsewhere in
this issue set forth the merits of their
beading, rabbet, slitting and matchingplane,
in which they have recently made several
important improvements. They also direct
attention to an interesting assortmentof car
penters'tools and presentillustrationsof sev
eral specialties which they are offering the
trade.

NEW PUBLICATIONS.
Examples of American Domestic Archi
tecture. By J. C. Stevensand A. W.
Cobb. Forty pagesof letterpressand fiO
full-pageplates. Board covers. Published
by William T. Comstock. Price *10.

This work represents an effort on the
part of the authors to meet what appears
to them to be a well-defined needof reform
in the prevailing style of American archi
tecture. In handling the subject they have
not confined the discussion to one particu
lar branch of the art, but have touched
upon different points bearing upon the
general question. The discussion, which
is carried through seveial chapters, is ac
companied by illustrations showing work
actually executed in different sections.
In the opening chapter the need of reform
in American architecture is discussed in a
very comprehensive manner, the question
being considered under two heads. Under
the first arguments are presented to show
the tendency to magnificence in American
architecture and its influence on domestic
life, while under the second head is set
forth the apparent duty of architects
in the premises. The second chapter
deals with desirable and undesirable
styles of architecture, and includes
five plates showing examplesof good work
by American and British architects.
Chapter III is largely devoted to designs
by the authors of this work, many of
which are accompanied by descriptive
text. Of the large number of designs con
tained in the 60 plates presented, the ma
jority havebeen prepared especially for the
purpose, while many represent work actu
ally executed. The volume is handsomely
printed in clear type on good paper and is
substantially bound in board covers. To
the careful student of American architect
ure this work is likely to prove of great
interest and value.

The Casting of Plate-Glass.

The casting-tables, the most important
pieces of apparatus in a plate-glass works,
are 19 feet long, 14 feet wide and 7 inches
thick. Each is provided with an iron
roller 30 inches in diameter and 15 feet
long. Strips of iron on each side of the
table afford a bearing for the rollers and
determine the thickness of the plate of
glass to be cast. The rough plate is com
monly -jV inch in thickness ; after polish
ing it is reduced to -^ or i. The cast
ing-tables are mounted on wheels, and run
on a rack that reaches every furnace and
annealing-oven in the building. The table
having been wheeled as near as possible
to the melting-furnace, the pot of molten
glass is lifted by meansof a crane and its
contents quickly poured on the table.
The heavy iron roller is then passed from
end to end, spreading the glass into a
layer of uniform thickness. The whole
operation of casting, says the British Mer
cantile Gazette, scarcely occupies more
time than it takes to describe it. Each
movement is made with almost nervous
rapidity. Few industries offer such fine
scenic display as the pouring of molten
glass. One feels tike crying "Encore 1

"

it is so very brilliant. In contact with the
cold metal"of the table the glass cools rap
idly. As soon as possible the door of the
r.nnealing-oven is opened and the plate of
glass introduced. The floor of the oven
is on the same level as the casting-table,
so that the transfer can be conveniently
and quickly made. When, after several
days, the glass is taken out of the oven,
its surface is found to be decidedly rough
and uneven. A small quantity is used in
this condition for sky-lights and other
pui poseswhere strength is required with
out transparency. It is known in the
market as rough plate. The greater part,
however, is ground, smoothedand polished
before it leaves the establishment.
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The National Builders.

As we go to press the fourth annual
convention of the National Association of
Builders is about to be held in St. Paul,
Minn. Delegates to the convention are
present from the principal cities of the
East and West, and their numerical
strength is such as to -warrant a success
ful meeting. According to the programme
mapped out for this convention important
questions are to be discussed and much
good to the building trades should result.
The first day of the convention will be
devoted, to routine business, while the
sessions of the second day will be occu
pied with the discussion of important
questions, the first of which is "Shall
the National Association recommend the
adoption cf the Eight Hour day in the
building trades; and if so, when and
under what conditions ? " Just at the
present time this question is occupying
the attention of the trade in all sections
of the country, and the discussion of it by
the National Association is likely to go
far toward a proper understanding of the
merits of the movement. Another ques
tion which will come up for discussion is
"The Lien Laws— Shall the National
Association recommend that they be abol
ished?" Another topic which will oc
cupy the attention of the members on the
second day is " Sub-Contracting —Shall
the National Association recommend that
it be encouraged ?" A portion of the
morning session of the third day is re
served for a continuation of the Eight
Hour discussion if nectssary. If not
other topics will be presented. Duiing
this session the question of "Manual
Training — Shall the National Association
recommend its introduction in the public
schools f " will be taken up and consid
ered. The closing session will be occu
pied with the consideration of reports of
a number of committees, the election of
officers, unfinished and new business. It
will be seen from this that the topics to
be considered are all of vital importance
to the building trades just at the present
time, and the results of the deliberations
of those in attendance upon the fourth
annual convention of the National Asso
ciation of Builders will be watched with
deep interest.

The Brooklyn Institute.

According to previous announcement,
something like 40 New York and
Brooklyn architects recently met in
the Brooklyn Institute for the pur
pose of forming what is to be known
as the Department of Architecture of
the Brooklyn Institute. We under
stand that the institute offers the privi
leges of its building free of charge, and in

return asks that the organization shall be
broad enough to include not only profes
sionals, but amateurs and all who are in
terested in the study of architecture. The
object of the new organization is said to
be the promotion of architecture by lect
ures and instruction and by the formation
of an architectural museum and library.
The professional members will constitute
an advisory board, who will practically
control the organization. At the meeting
relerred to Prof. Franklin D. Hooper,
general curator of the Brooklyn Institute,
explained the relations which that body
would hold toward the department of
Architecture. The meeting was full of
interest, and the progress of the move
ment is likely to be watched by all inter
ested in the subject of architecture in this
and other cities.

MassachusettsInstitute of Technology.

The annual report of President Walker
of the Massachusetts Institute of Tech
nology, contains a great deal of useful
and interesting information relative to
the work which is being done at
that institution. At present there are
in the Institute 900 students, which is an
increase of 82 over last year. These are

divide^ by courses as follows: Graduate
students tor advanced degree, 3; regular
students, fourth year, 110; third year, 130;
second year, 148; first year, 261; special
students, 257. Of the whole number of
students attending the Institute, 72 per
cent, are regular. The statistics of resid
ence show that 35 States of the Union,
with the District of Columbia, as well as
Canada, Ireland, Scotland, Peru, Brazil,
Gautemala, Turkey, the West Indies,
Hawaiian Islands, Bulgaria, Japan, Pan
ama and France, are represented in the list
of students'. Of the 909 students attend
ing the Institute 533 are from the State of
Massachusetts; 114 from other New Eng
land States; 262 from outside of New
England, of whom 17 are from foreign
countries. There are also 33 women- in
the Institute. Of the specials, 9 are of
the chemical and physical course; 9 study
biology and allied subjects; 4 mathe
matics and 1 architecture. The division
of the second year students into courses

is
,

civil, 29; mechanical, 29; mining, 9
;

architectural, 16; chemical, 5
;

electrical,
43; biological, 4

;

physics, 1
;

general, 5;
chemical engineering, 3

,

end sanitary en
gineering. 6. The number of instructors
of all grades, exclusive of those persons
announced as lecturers for the year only,
but includirg the instructors at the shops,

is 92 as compared with 79 the year pre
vious. •

Brick Makers' Convention.

The fourth annual convention of the
National Brick Manufacturers' Associa
tion of the United States, recently
held in Philadelphia, was among the
most successful meetings in the history
of the organization. Nearly 500 dele
gates were in attendance, representing
every section of the country from Maine
to California. The annual report of the
secretary showed a membership of 256,

while the treasurer's report indicated a

substantial balance on hand. A number
of interesting papers were read, among
them being one on "The Theory and
Practice of Brick Making,'' by J. W.
Crary, of Bluff Springs, Fla., which
brought out a lively discussion by the del
egates from that section of the country.
The method of making bricks set forth in
the paper was different from that em
ployed in the East, and referred to the
different namesapplied to bricks in Phila
delphia as compared with those manufact
ured in the West. The paper also urged
the adoption of a brick of a certain size,
to be known as the "standard size."
After the matter had been pretty gen
erally discussed a committee of five
was appointed to give it further consider
ation, the committee consisting of repre
sentatives from Cincinnati, Chicago, To
ledo and Buffalo. Among the features of
the convention were an address on "Brick
Making in New England," an essay on
"Ornamental and Molded Bricks" and
some remarks by John Cubbins, of Mem
phis, entitled "A Common-Sense Talk on
Brick and Brick Making." The subject
for discussion was "Re-pressing Brick,"
and was opened by J. H. Boggs, of
Bridgeport, Ohio. The officers elected
were Thomas B. McAvoy, of Philadel
phia, president; R. B. Morrivon, of Rome,
Ga., M. E. Hunter, of Lincoln, Neb., and
George M. Fiske, of Boston, Mass., vice-
presidents; C. P. Meiwin, of Berlin,
Conn., recording secretary; T. A. Ran
dall, of Indianapolis, Ind., corresponding
secretary, and W. A Alsip, of Chicago,
treasurer.

Manual Training Schools.

It w:ould appear from what has re
cently transpired that an industrial
economist has been found who does
not approve of manual training schools, at
least in some instances. The gentleman

is Mr. J. R. Abarbanel, who recently
lectured before the Manhattan Single Tax
Club of New York, taking for his theme
" Manual Training and its Relation to the
Single Tax." In the courseof his remarks
the speaker said: "Trade schools were
almost unknown among us until a few
years ago, but have so multiplied and ex
panded that they havecometo be regarded
as one of the necessarydepartments of our
system of public education. I have no
fault to find with those who are simply
seeking the advancement of the young to
promote their future welfare by making
them skilled and competent workmen, but
when we discover that the effect of these
institutions is adverse and hostile to the
interests of labor organizations, I am in
clined to question whether they are of as
much public utility as is claimed for them.
In several of these institutions where
trades are taught the goods manufactured
are turned into the market at prices which
defy competition. The Protectory in this
city offers its shoes to the stores at 20 and
50 cents a pair less than they could be
made for elsewhere. A reformatory in
Brooklyn sends solicitors into every print
ing and publishing establishment in the



24 February, 1890CARPENTRY AND BUILDING.

city, offering to set type and print sheets
at one-half the price fixed by the labor
organizations. Of course the help that
these institutions receive from charitable
sources enables them to do this work at
prices that would be ruinous to the ordi-
niiry manufacturer, and it becomes a seri
ous matter for consideration whether the
injury thus inflicted on the working
people at large is over-balanced by the
good resulting from these institutions.
The system of teaching trades is good and
beneficial in itself, buU when the trade
schools are used for flooding the market
with cheap, underpaid laborers, they fail
to promote the purposes for which they
were intended, and are sure to be dis
countenanced and discouraged by the
public." It should be noted that this so
called economist fails to distinguish be
tween schools in which the sons of honest
mechanics are taught the elementsof trades
and the reform schools in which criminals
are obliged to work for their own and
their country's good.

Building in New York.

The records of the Building Department
of the city of New York show that a vast
amount of building has beenin progress in
the metropolis during the past year. For
the 12 months ending November 30, 1889,
the number of permits granted was 5,084
as compared with 4,226 for the corre
sponding period of the previous year.
The estimated value of the buildings for
which permits were granted during the
past year was $26,579,405 as against a
viluation of $22,377,825 for the year
1888. For the 12months ending Novem
ber 30, 1889, permits were issued for the
construction of 443 buildings, described
as tenement houses, containing accommo
dations for 3014 families, at a cost of
12,226,709; 309 for stores and flats in
tended to accommodate 1611 families, at
a cost of construction of $2,986,380, and
710 for flats to be erectedto furnish homes
for 3265 families, at a cost of $5,569,654.
The buildings strictly designated asdwell
ing houses were divided into two classes:
the first containing more than one family,
all of which cost less than $10,000 to
construct, while the remaining dwellings
were for one family each—1228 of them
estimated to cost $5000or less, and 401 to
cost more than $5000 and less than
$10,000 each. The remaining 115dwell
ings were estimated to cost more than
$10,000, and each to be occupied by one
fan.ily. In his annual message Mayor
Grant says, that "it is almost incredible
that the growth of the city can warrant
such an enormous amount of construction.
Upon the basis of the census of 1880, these
13,049 families would consist of 64,201
souls. Whether the increase of the city
keeps pace with this new construction or
not it is reasonableto conclude that Brook
lyn's annual addition to its population is
larger than that of any other city in the
Union excepting, possibly, New York."

THE PLATES.

We devote our plate pagesthis month to
illustrations of examples of the five orders
of architecture, concerning which we have
frequently received inquiries from our
readers. The descriptive text to accom
pany the engravings will be found on
page 40.

Fire-Proof Construction.

In a recent issue of the American Archi
tect and Building News there appeared an
article descriptive of a fire in Berlin which
destroyed a so-called fire-proof structure
built wholly of iron and brick. The sub
ject treated is one of such unquestioned in
terest to readersof Carpentry and Building
that we present the article referred to
herewith :

It is a satisfaction to find that the
Americans are certainly giving lessons to
the rest of the world in matters of con
struction, if not of irt. Peihaps the art
will come later. Not long ago a great fire
took place in Berlin, totally destroying a
structure composed wholly of brick and
iron, and built with the solidity character
istic of German work. The building was
a storage warehouse for the great Berlin
Express Company, and was about 100
feet wide, and 150 feet long, 6 stories
high, with a small courtyard in the center.
A heavy brick wall divided it through the
middle, and the floors were all made with
brick arches turned between iron beams,
which rested on the walls, and on ranges
of iron girders, supported by cast-
iron columns. The doors in the
partition-wall were all of plate-iron. We
have learned by experience the vulnerable
points of such a structure, but to the Ger
mans, unaccustomed to destructive fires, it
must have seemedasfire-proof as it would
have to us 30 years ago. Five months after
the building was substantially completed
one or two temporary openings were made
in the third floor for the purpose of fin
ishing some part of the work, and while
these werestill open an accident occurred,
by which fire was set to somegoods^tored
in the third story. The flaming brands
immediately fell through the holes in the
floor, setting fire to the goods in the next
story below, which were mostly cotton and
woolen materials, and although the fire-
engines arrived five minutes after the fire
started they were too late to be of any ser
vice. Five minutes seemsa short time for a
fire starting in a little bundle of dry goods
to accomplish the destruction of a huge
building, in the construction of which
there was not a trace of inflammable ma
terial, but no sooner had the nearest bales
become kindled than the iron beamsover
them, quickly heated by the flames, ex
panded, violently wrenching the girders,
and in many casesbreaking off the capitals
of the columns. In this effort the beams
themselveswere bent and twisted, letting
the brick floor arches fall ; and so quickly
did this effect occur that manyof the floor
arches had fallen out before the engines
arrived, five minutes from the setting of
the fire.
The collapse of the arches not only-
opened a passageupward for the flames,
but piled broken cases, torn cloth and
other combustibles in the best condi
tion for speedy kindling upon the blazing
goods beneath, and the west half of
the structure, in which the fire first
caught, was soon a massof flames. The
eastern half was cut off by means of
th" iron doors, all of which had been
duly closed, but thesesoon becamered-hot
from the action of the fire behind them,
and in that way set fire to goods lying
against them, and they also soon warped
enough to let the flames through and
hasten the effect, so that in one hour from
the first alarm little remained of the west
ern half of the building but the tottering
outside walls, a large portion of which had
already fallen, while the threeupper stories
of the eastern half, notwithstanding the
brick partition wall and the iron doors,
weretotally destroyed, and the lower stories
nearly ruined by the fall of the upper
floor arches. On examining the place
after the fire, it was found that out of 100
columns which originallv held the floors

38 had been thrown completely out of
their places, while 34 more, although
they remained standing, were so broken or
bent as to be useless,the only ones still fit
for serving being thosein the lower stories
of the eastern half of the building. The
girders were formed of iron beams 18
inches deep, and these were in someplaces
twisted like corkscrews by the strain
which they had undergone. An expert
commission was immediately appointed to
study into the causesof the fire, and made
a report expressing the opinion that no
building could henceforth be considered
fire-proof unless the flanges of iron beams
and all portions of iron columns were
'•covered by some non-conducting ma
terial," as •'is now commonly done in such
structures in the great cities of the United
States of America."

Towers and Spires.

Old St. Paul's spire of wood and lead
was 529 feet high ; St. Stephen's, Vienna,
465; Strasburg, 456; Salisbury, 387; Nor
wich, 317, and Chichester, 290. The
singularly beautiful spire of Louth, in
Lincolnshire, was begun in 1502 and
finished in ten years by John Cole, archi
tect, at the expenseof £305 .7/5; it is 134
feet high, exclusive of the tower—total,
282. Grantham, 144. The central spire
of Lichfield is 258 feet high, and those
of the facade, 185 each; St. Michael's,
Coventry, 300, which was built in im
itation, and very probably by the
same architect. The last-mentioned are
all of stone. The spire of St. An
drew's, Worcester, which is extremely
elegant, was built in the eighteenth cen-
♦ury by Nath. Wilkinson, an uneducated
mason. The hight from the parapet of
the tower is 155 feet 6 inches, the thick
ness of the walls of the spire is 20 inches,
and under the capital and weathercock
only 6$ inches. From a survey of Salis
bury Cathedral it appears that the spire
did not form a part of the original plan,
but was added many years after its com
pletion. The spire of Chichester Cathe
dral resembles it very nearly on a smaller
scale, and was traditionally the work of
the samearchitect.
Of the 22 cathedrals in England, Salis
bury, Chichester, Lichfield and Norwich
have most beautiful central spires; those
of Oxford and Rochester are not worth
noticing. The spire of old St. Paul's was
finished 1221; Sarum, 1256; Chichest.r,
1270; Norwich, 1278; Lichfield, 1370;
St. Michael's, Coventry, 1395. Magdalen
Tower is 122 feet high, diameter 26; the
cathedral at Gloucester, 224; Lincoln,
288; Canterbury, 235; Ely, 270; York,
234; Durham, 210; Worcester, 196; Wrex
ham, 132; Doncaster, 152; Derby,
174. Towers of Beverley, 198 each
— the prototypes of those of West
minster; St. Stephen's Church, Bristol,
124; Taunton, Somersetshire, 153;
all of which were built between 1400 and
1520. Towers of this age in Gloucester
shire and the West of England are very
frequent and beautiful. The tower built
by Giotto in 1334 at Florence is 264 feet
high, with a diameter of 46 feet. The
Falling Tower, at Pisa, is 188 feet high.
The tower at Boston, in Lincolnshire, is
finished by an octangular louver, having
in the whole an elevation of 282 feet. It
was built the year 1309, probably by
the Flemings established there, and is
said to resemble that of the great
church at Antwerp. At Bruges I
remarked a similar tower attached to the
town house, and another at Brussels. The
central tower of the abbey of St. Oiien, at
Rouen, which is octangular and of the
samedate, is 240 feet high. The lantern
tower at Ely is 170 feet high. Another
at Peterborough is 136 feet from the floor.
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Design for a Suburban Residence.

On this and the following pages we
present the perspective view, floor plans,
elevations and details of amoderate-priced
house designed by E. I. Thomas, of Bos
ton, Mass. The object of the author has
been to make a pleasant yet convenient
plan with an attractive exterior. Upon
the first floor arethree roomswith acommo
dious hall, which might in case of neces-

mantel of cherry is provided with plain
glass mirror. The fireplace has a brick
facing and tile hearth.

Early Use of Window-Glass.

Glass was first applied to the windows
of domestic buildings in the thirteenth
century, says an English exchange— at
least, no trace of the use of it for any other

were intermixed, the latter being dis
tinguished by the various names of fene-
strals, lattices, window shutters or literally
"window-doors " and ' 'wooden-windows. "
The presumed reason of this fact is,

strange as the assertion may appear, that
no kind of glass was manufactured in
this country until a comparatively late
period, and the fragility of the material
prevented any very regular or extensive
importation of it from the Continent in the'
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Design for a Suburban Residence,by E. I. Thomas, Boston, Mass.—Perspective View.

sity be employed as a reception, room.
The living room has an open fireplace,
which can be used for ventilating pur
poses when not containing a fire. The
dining-room has a bay window provided
with seat, which may be used if desired
for flower pots. The kitchen is conve
niently located to the hall, yet cut off
from it by two doors. Opening from the
kitchen is a pantry 4J x 7 feet, and a closet
which will be found useful. The door
between the kitchen and dining-room is
arranged to swing both ways and remain
closed. The opening between the dining
and living rooms is closed by portieres,
though folding doors may be used if pre
ferred. Upon the second floor are three
chambers and an ample bath-room.
Throughout the house abundant closet
room is provided, a feature which cannot
fail to be appreciated. The chimney is so
placed that every room in the house, with
one exception can be heated from it.
From the author's specification we
learn that the sills are 5x8 inches, the
floor joists 2x8 inches, the studdim. 2x4
inches, the plates 2x4 inches doubled,
the corner posts 4x6 inches, and the
rafters 2x6 inches. The roof is to be
covered with shingles laid 5J inches to
the weather, while those upon the walls
and gables are laid 6 inches to the weather.
The floors of the kitchen and pantry are
of birch laid in 4-iuch widths; in all other
rooms spruce or cheap pine is used. The

than ecclesiastical structures has yet been
discovered of an earlier date. Still it
must not be supposed that glazed win-

OININGROOM

LIVINGROOM

F«>tf Floor Plan.—Scale, 1-16 Inch to the
Foot.

dows were to be found in every house;
they were a luxury barely known to roy
ally and the wealthiest persons, and even
ii> p-ilaces windows of glass and wood

early time of British commerce. The per
fection to which the Romans brought the
art of glass-making is well known, but it

Second Floor Plan.—Scale, 1-16Inch to the-
Foot.

was long uncertain whether they used
glazed windows. The discovery of por
tions of glass so applied at Herculineum
and at Pompeii has satisfactorily proveil
that they did. Glass-making was one
among the many arts which survived the
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destruction of the empire and were ex- 1glass was not made in England in the
ercised in Italy in the earliest mediaeval seventh century; therefore the art was
times. The island of Murano, near soon lost, if it had ever been previously

ured in this country before the fifteenth
century. Proof to the contrary may yet
be discovered; but until it shall appear
that is the earliest period to which the in
troduction of this fabric can be assigned,
and it was not produced in any considera
ble quantity until the middle of the follow
ing century.

Iron in the Construction of Build
ings.

Design for a Suburban Residence.—Front Elevation.—Scale, % Inch to the Foot.

Without question, says a Western ex
change, the timber trade is beginning to
seriously feel the loss of demand resulting
from the use of iron in the construction of
buildings. By this it is not meant to
imply that there is less demand for timber
and joists than there was before iron came
so extensively into use, but that heavy
dealers in such stuff are failing to realize
such increaseof demand for wood interiors
as they had counted on as the result of the
rapid growth of the larger cities. They still
have left asa resourcethe growing demand
for the lighter and shorter timbers and
joists, such asenter into the construction of
smaller business and residence houses iu
the outlying districts of the larger cities,
and in all interior places. But in the im
mensewarehousesand office buildings that
are being so numerously erected in the
great cities iron and steel are being
mostly used as supports for floors and
interior work. The growth of the de
mand for structural iron has been rapid
within the past three years, and lumber
dealers are beginning to comment on it as
if it was a serious matter. It changes
the nature of the requirement for timber
and joists, there now being proportion
ately less long and heavy stuff called for
than formerly, such demand as there is
being cut into by the increasing use of
yellow pine for certain classes of heavy
freight warehouses and large manufactur-

Venice, still distinguished by the pro
duction of elaborateworks in this material,
is the most ancient seat, as it was long the
greatest, of the glass manufactory in mod
ern Europe.
We find glazing applied to church win
dows in Italy in the seventh and eighth
centuries. Germany and France derived
the art from Italy ; Nuremberg and Paris
hi.d glass-housessomecenturies before any 1
establishment of the kind was formed in I
England; and in the fourteenth century j
the Rue do la Verrerie was the namegiven !
to that quarter of the French capital in
which the glass-makers exercised their
•craft. It has been attempted to claim a
knowledge of glassinaking for the ancient
Britons ; and it is said that before
the landing of Caesar they had
works in which they manufactured
those peculiar enameledbeads often found
in tumuli, but which are
now believed, with good
reason, to be of foreign
origin, and to have been
brought to this island by
.foreign traders, for the
.same commercial object
that we, at the present
time, ship like wares to
the West Coast of Africa.
This assumption, for it is
nothing more, in favor of
the civilization of the
.Britons is fully as absurd
-as that theoiy which at
tributes to them a nation
al coinage ascending to
an antiquity of many cen
turies before the Roman
invasion. But, supposing
that the Britons really
did make their own glass beads and every
kind of glass, it is

,

nevertheless, quite
certain, on the testimony of Bede, that

tea^0™11

Side (Right) Elerat ion.—Scale, y%Inch to the Foot.

known. The plain truth, however, is that i ing structures. The present flourishing
there is not a particle of evidence to prove condition of the iron trade and the ore
that any description of glasswas manufact- market, in a seasonwhen there is certainly
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no remarkable extent of railroad construc
tion going forward, is attributed to the

Design for a Suburban Residence.—Detail
of Water-Table and Main Cornice.—
Scale, 1 Inch to the Foot.

within the recent past that it can absorb
the greatly enhanced output of mines and
mills, supplemented as it has been by the
late development of mineral wealth in the
South and in the newer Lake Superior dis
tricts, what maywe expect for the coming
decade ? The use of structural iron has
but just acquired full headway. We
may safely predict that in the near fu
ture not only will the larger, costlier
structures require iron, but it will be em-

Eloyed
in the medium class of business

ousesas well. The tendency of recent ar
chitecture is to strength, solidity of ap
pearance and ability to resist decay and
destruction by fire. Investors are build
ing more for the future than they did io
the past. As wealth increases and in
terest on money diminishes in rate per
cent., the tendency is to permanently in
vest in enduring structures that will con
tinue as a means of preserving capital
and securing income for generations to
come. This leads men to seek an en
during building material, and iron answers
the purpose. For this reason we may ex
pect to seethe demand for structural iron
increaseand that for wood correspondingly
decrease. But this observation, in its ref
erence to wood, applies only to timber and
joists in the cities. In country towns wood
will be used as long as the supply shall
last and all finishing will continue to be
done in wood. So there will be a demand
for the product of the mines and the for
ests, but iron will work a change in that
for the coarser product of the sawmills by
cutting off a measure of the requirement
for timber and joists of the heavier class.

According to statistics which have
lately been compiled, the number of
churches in the city of New York is
rapidly on the increase. It is said that
within the last two years plans for 50
new church edifices have been prepared.
Of the new edifices erected or begun since

byterian, 3 Methodist
tarian, 1 Lutheran, 1

, 3 Baptist, 1 Uni-
Congregational and

Detail of Piazza Cornice and Rail. —Scale,
1 Inch to the Foot.
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Design for Suburban Residence.—Side (Left) Elevation.—Scale, % Inch to the Foot.

demand for structural iron. If the re- 1the 1st of January, 1888, 12 are Roman i 2 Jewish, besides several of a miscellaneous
quirement has so remarkably increased | Catholic, 8 Protestant Episcopal, 8 Pres- 1character. As a rule the Protestant Epis-
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copal are the most costly, while the
Roman Catholic rank next in order. A
prominent feature in the new buildings is
the tendency to swing from the Gothic
into the Romanesque and Renaissance
schools of architecture.

Iron Houses.

We do something occasionally in this
country in the way of iron buildings, but

Standard will be found interesting, al
though the particulars in which many of
our readers are specially concerned are
studiously omitted:
Mr. Gladstone,we are informed, is having
an iron library erectedat Hawarden. It is to
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Detail of Front Door.—Scale,
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Design for a Suburban Residence.—Elevation of China
Closet.—Scale, % Inch to the Foot.

contain Ni.OOOvolumes. He takesthe liveliest
interestin the building and watcheseveryde
tail of theerection. The house contains five
rooms,the largest onemeasuring41x 21feet.
Casesare being madeto hold20tonsof books.
Mr. Gladstoneintends the library for quiet
study,and thereforeproposesto admit only a
few personsat a time. These housesare put
together like a child's puzzle and can be
taken apart, compactly packed and removed
elsewhere. A large numher of iron villas
have been sent^fromtheworks at Albertgate
to theRiviera and thereerectedupon plotsof
land purchasedor rented for a termor years.
When the lease expires the houses can be
packedup andremoved. Thereis beginningto
be a demandfor iron bungalows as marine
residencesin England. The rapidity with
which they can be built and their small cost,
as compared with the ordinary dwelling of
brick and stone,are recommendationswhich
tell in their favor.
The possibilityof having a housebuilt in a
mouthto thebuyer'sown plan and ready for
occupationas soon as finished seemsalmost
incredible. The pretty WelcomeClub at the
Italian and American exhibitionswasmadeof
iron, and its cost—£300—will givesomeideaof
the comparative prices of brick and iron. It
wascoveredwith trellis-work, which imparted
apicturesqueand rural aspectto theoutside.
In its uncoveredstatethe corrugatediron can
not be saidto be ornamental,out the trellis-
work embellishesit at a small cost. It is sug
gestedby themanufacturersthatthatchingthe
roofs with heatherwould add to the pictorial
effect and also give additional protection to
the roof. Heather from Bournemouth thus
applied would last for 15 years or more.
The thatchingwould aid in keepingthehouse
cool in summerand warm in winter, though
this donble desideratumhas alreadybeense
curedby theair-spacesbetweentheouter iron
walls and the inner onesof felt and pinewood.
It is now feasibleto addan additional room
to the ordinary brick dwelling-house where
such accommodation is needed. Being re
movable,it is the property of the tenant, so
that theobjection felt by mostpeopleagainst
building for the ultimate benefit of one's
landlorddoesnot hold good in such a case.
Stabling and coach-housescan in the sama
way be temporarilyerected. As a play-room
or school-roomfor children, a detatchediron
building communicatingwith the house by a
coveredway would frequentlyprove a boom
to thebrain-working father of the family, and

Window Finish. —Scale, 1 Inch to the Foot.

seldom, if ever, have we gone to the ex
treme of producing newspaper comment

Detail of Door Finish.— Scale,1 Inch to the
Foot.

like our English cousins. The following
extracts from a recent issue of the London

rnnrTTTrrrTT XT J

Plan and Section of Dining- Room Bay Window.
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in timeof illnessit would be possible by this
means to isolate a patient completely from
the othermembersof the family.
Thereis no dampto be apprehendedin an
iron house. A useful present to a village

scope,and it will not be of a merely personal
character; but I requiremoretimeand leisure
for reflection before deciding what shape it
shall ultimately assume,and no descriptionof
the plan which has beengiven has had any

Design for a Suburban Residence.—Elevation of Mantel.—Scale, % Inch to the Foot.

would be an iron play-room,which could be
built in a week. A building costing£200can
beerectedin a fortnight. Thepriceof a room
measuring 20x 13feet would be about £.50.
The costof removalis from £5 upward. With
this novelarchitectureit would bepossibleto
residein one'sown houseata differentsea-side
resortin England every year by having an
iron houseremoved in this way. The brick
work chimney is preferred to any other by
thebuildersof iron houses,nomodeof heating
beingso wholesomeasthe open grate, with
direct ventilation. There are other methods
of warming rooms,and someof them are suf
ficiently satisfactory whenthe ventilationhas
beenproperly secured. The drainage can be
workedon the usual plan, if this bepreferred

authority from me. I trust, however,that it
will not be without utility to the parish,
thoughpossiblynot to theparishonly."

Life of Corrugated-Iron Roofs.

At a recent meeting of the Connecticut
Association of Engineers, a paper by Mr.

lowed Mr. Field was asked the question :
" What is the ordinary life of corrugated
iron?" He replied: " The life of a cor
rugated-iron roof depends on what gauge
of iron you use or whether you use it
galvanized. You can put it on to last

Vertical Cross-Sectionof Mantel.-
Inches to the Foot.

-Scale, \\i

100years, but ordinarily it will not. Iron
near the sea-shore will go faster than
inland. There are instances where that
iron has lasted 20 to 25 years; other times
it has gone in five or six. There is no repair
except to put a new sheet on. You can
take off any one sheet and renew it. We
have had roofs on our place 17 years, and
they do not leak very badly now. We
keep them painted. A good many places
where they have lost corrugated-iron roofs

Detail of Stairs.—Scale, 1 Inch to the Foot.

to the simpler mode recommendedby the
originator of the iron houses.
Mr. Gladstonehas addressedthe following
communicationto theHawardenparishmaga
zine: ''Observing that statements,either er
roneousor premature,with referenceto the
small structureof corrugatediron which I am
nowerectingnear the church havefoundtheir
way into someof thepublic journals, I address
to you thesefew lineswith the view of obviat
ing any misapprehensionamong m̂y fellow-
parishionersand friends. The building is sim
ply a depositoryfor books,with the additions
necessaryfor due care-taking,andwill be in
no wise suited for the purposeof a reading-
room. My designis not limited to thisnarrow

Elevation of Main Stairs.—Scale, % Inch to the Foot.

C. M.
Roofs.'

Jarvis was presented on " Iron I they have not
In the discussion which fol- [metallic paint.

painted them. We use
Those that last the longest
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are galvanized iron. Many people put on
26 iron, which is not much better than
paper. If they will put on 18or 20galvan
ized they will have a roof to last, practi
cally, forever. They put on 26 frequently.
There are three or four gauges—standard,
Birmingham and others—and you must be
posted on what gauge you are buying, for
26 in one might be 28 in another man's.
You gauge it by the weight per foot."

Measurement of Roofs.

BY TRIA.NGLE.

II a personwere to look over a number of
plans of buildings it might appear that
there were roofs of an endless variety of
shapes, and that one would require an ex-

Measurement of Roofs.—Fig. 7.—Square.

tensive knowledge of arithmetic and
geometry in order to estimate correctly
the various surfaces, in fact a greater
knowledge than most mechanics possess.
That such is not the case, we hope to show
in this and following articles. By analyz

es*. 8.—Equiangular Parallelogram, called
Rectangle or Oblong.

ing any roof, no matter how complicated it
may appear as a whole, it will be seen
that a comparatively limited number of
figures are used, and a few general terms
will cover all that can be found. In our
first article we referred incidentally to a

Fig. 9.—Rhombus.

number of shapesoccurring in roofs, some
of which require special calculation in
order to determine their area. In Fig. 3
was shown a roof that would appear quite

Fig. 10.—Rhomboid.

complicated and difficult to estimate to
one not accustomed to the general princi
ples underlying the calculation of the area

of triangles, but after being analyzed it
becomesquite simple.
It might be well to remark that almost
every geometrical figure that can be drawn

Fig, 11.—Trapezoid.

has a name,but it is not necessaryto know
the name of a figure in order to be en
abled to calculate its area. Among the

Fig. 12.—Trapezium.

forms of roofs commonly found might be
mentioned square and various forms of
rectangles; triangles of various shapes
also are frequently met with, and quad
rangles, both regular and irregular, are
occasionally found. For the benefit of
those who are not acquainted' with the

Fig. V3.--Equilateral Triangle.-
Equal Sides.

-Has Three

names of the more common geometrical
figures and for convenience in describing
them, the names of a number will be
given. It might seemunnecessary to de
fine u square (Fig. 7), which is afigure that
has all its sides equal and all its angles
right angles. In Fig. 8 is shown a rect
angle, an oblong figure which has all its
angles right angles but has not all of its
sides equal. While a rectangle has

Fig. 14.--IsoscelesTriangle.—Has Two Sides
Equal.

square corners it is not a square. A
rhombus (Fig. 9) has all of its sides equal,
but its angles are not right angles. A
rhomboid (Fig. 10) is a quadrilateral
figure, opposite sides of which are par
allel. A trapezoid is a quadrilateral, hav
ing only two sides parallel, as Fig. 11,
All other four-sided figures, as Fig. 12,
are called trapeziums. The different forms
of triangles and their names are shown in
Figs. 13, 14, 15, 16, 17, 18 and 19. In
Fig. 20 is shown a triangle, the several

parts being named, as are the parts of a
right-angled triangle in Fig. 21. It will
be noticed that many of the figures are
nearly alike so far as methods of calcula
tion are concerned, as the square and ob
long and rhombus and rhomboid.
In the previous article it was shown that
the area of a triangle was obtained by

Fig. 15.—Scalene Triangle.-
Unequal Sides.

-Has Three

multiplying the base by the altitude and
taking one-half of the sum. So it will be
seen of the number of figures shown in
this article it is a comparatively easymat
ter to determine their areas, and after the

figures are analyzed two or three general
rules will cover the whole. The reader
will observe it is a simple matter to esti-

Fig. 16.—Right-Angled Triangles.-
Right Angles.

-Have

mate the area of any roof, no matter how
complicated it may appear, it being only
necessary to take each figure or shape
separately and determine its aiea, which
is an easy thiDg to do even with figures

Fig. 17.—Right-Angled Triangle.-
Right Angle.

■Hasa

having more than four sides, as will be
explained in a future article. In estimat
ing the area of triangles the mistake
should not be made of taking the side for
the altitude. In the right-angled trian
gle (Fig. 21) the altitude and side A B
are the same, but in Fig. 20 it would not
be right to multiply the base A C by the
side B C. The baseA C is to be multi
plied by the altitude D B.
Our readers are undoubtedly aware that
architects' drawings are very generally
made to a scale of | or J inch to the foot

Fig. 18.—Acute-Angled Triangle.—Has Three-
Acute Angles.

and that scales of different designs for
measuring drawings can be procured from
dealers in mathematical instruments and
are generally kept by the hardware trade.
Most of the pocket-rules have various
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scalesmarked on them and are sometimes
very convenient to use for making scale
drawings when a regular scale is not at

Fig. 19.—Obtuse-Angled Triangle.—Has an
ObtuseAngle.

hand. As a general thing it is a good
plan for one to accustom himself to the
use of the common pocket-rule, as it is
more apt to be at hand when wanted,

APEXORVERTEX
B

Fig. 20.—Names of Parts of a Triangle.

while special scales are rather inconven
ient to carry about and might be lacking
when most wanted. If the drawings to
be measured are to a scale of J inch to the

Fig. 21.—Names of Parts of a Right-Angled
Triangle.

foot, every inch will represent 4 feet,
every | inch 6 inches and every -^ inch 3
inches. If the drawing is made to a scale
of $ inch to the foot, each -fa would repre
sent 6 inches, ^ 3 inches, &c. With a

Fig. 22.—Triangular Box-Wood Scale.

littl i practice it is almost as easy to meas
ure drawings with a rule as by meansof a
scale. If desired, a convenient scale can
be made from a strip ot drawing-paper or

rwm
1 (6960 ll

r r
Fig. 2$.—Flat Box-Wood Scale.

card-board, the necessary divisions being
marked on the edge and numbered as de
sired. Of the special scales made for
measuring drawings two illustrations are
given. In Fig. 22 the triangular scale is '

shown. As the scales commence from
each end and are on each edge, 12 differ
ent scales are shown. The spaces repre
senting feet are numbered, while an extrsi
space is ruled to represent inches. By
laying a scale of this kind upon a draw
ing it is easy to make the necessarymeas
urement. In Fig. 23 is shown anothei
form ; its use is similar to the triangular
but its shape is such that it cannot have as
great a variety of scale.

Perfection Direct-Indirect Radiator

The Michigan Radiator and Iron Mfg.
Company, Detroit, Mich., are offering the
trade a modified form of their Perfection
radiator, the peculiar features of which
are illustrated in the accompanying en
gravings. According to the new style the
bottoms of the loops are so incased as to
form a box, into which the air can be con
ducted from the outside of the house and
the room heated by the direct-indirect
method. Fig. 1 shows a side view of
this radiator, and an end view is illus
trated in Fig. 2. As will be noticed by
the engravings, each section or loop of
the radiator is cast with its part of base
and flue, and when the sections are put
together these flanges form a diamond -

shaped flue of an area of 6 square
inches. The advantage claimed for this
method of construction is that it
compels the fresh air admitted through
the baseof the radiator to come in contact
with the loop through its entire length, and
consequently the air is brought into the
room at an exceedingly high temperature.
The base is provided with a damper-door,
sisshown in Fig. 2, at either end, for the
purpose of admitting air from the room
and also for cleaning under the radiator.
Ordinarily the air is taken from without
and enters the middle of the base, but by

The samemanufacturers are also offering
to the trade a radiator adapted to stand
under stair-ways, or wherever it i« desirable

Fig. 2.—End View of Radiator,
Damper-Door.

Showing,

to have a radiator with inclined top. "This
stair-way radiator is made by joining to
gether perfection loops of different hights,

Perfection Direct-Indirect Radiator.— Fig. I.—Side View of Radiator.

shutting this off and opening the damper- I and by properly proportioning the uuui-
door just mentioned the air can be drawn ber of loops of different hights the pitch
from the room and the radiator is then of of the radiator can be made anything de-
the ordinary direct type. | sired.



32 February, 1890CARPENTRY AND BUILDING.

Rules for Brick Walls.

The following rules for the thickness of
brick walls are taken from the Canadian
Architect and Builder, and are according
to the Metropolitan Building act passed
in London in 1885, and in which subse
quent building acts havemade no changes.
The projection of the footing at the
bottom of every wall on each side shall be
at least equal to one-half the thickness of
the wall at its base. The diminution of
the footings shall be in regular offsets, and
the hight from the bottom of the footing
to the base of the wall shall be at least
-equal to one-half the thickness of the wall
at its base, the base of the wall being the
first course above the footings. For ex
ample seeFig. 1.

:X-.^-l. u_

Rules for Brick Walls.—Fig. 1.—Diagram
Showing Projection of Footings.

Here the wall at its baseis 1 foot 6 inches
thick, therefore the rrojection on each
side must be at least 9 inches, and the
hight from the bottom to top of the foot
ings must always be 9 inches, not less.~ Bricks are here supposed to be not less
than 81 inches long, or more than 9J
inches long.

EXTRA HIGHT OF A STOKV.
If any story exceeds in hight the thick
ness prescribed in the tables below for that

TT
If
! i

^ 13THICK

^ BASE
,2S'THICKUS.

WIDEONGROUND

Fig. -i.—Section of Wall 50 Feet High.

story multiplied by 10, the walls of tnat
fctorymust be increased in thickness one-
sixteenth part the hight of the story.

Example—
Hight of story, say 17 ft. 4 in.
Thickness of wall described, 13 in.

Now, as 17 feet 4 inches is 16 times the
thickness of the wall, the wall is to be
thickened by one-sixteenth the whole
hight, or 13 inches, making 26 inches the
correct thickness.
But this extra thickness may be con
fined to piers distributed properly, the
total widths of the piers being equal to
one-quarter the whole length of the wall.
Example—
Extra thickness is 13 in.
Total length of wall, sav 30 ft.
i length of wall is 7 ft. "6 in.

The width of the piersmust together equal
7 feet 6 inches.
You have therefore awall 17feet4 inches
high, 30 feet long, 13 inches thick, with
four piers that are each 1 foot 10$ inches
wide on face.

night up to
100ft.

Hight up to
90ft.

Hight up to
80ft.

Hight up to
70ft.

Hight up to
60ft.

1light up to
50ft.

Hight up to
40ft.

Hight up to
30ft.

Hight up to
S5ft.

II.

Length up to
15ft.

1ststory 21Hin. thick
ad story 21Hin. thick
3d story 17V
4thstory 17V
5thstory 17V
Keniainder13

III. IV.

Length up to
80ft.

1st story 26 in. thick
2d story 26
Sd. story 21V
4th story 21V
5th story 17.
6th story 17k
Kemainder13in. thick

Length upto
45ft.

1ststory 21Hin. thick
2d story 21>
3d story 17V
4thstory 17V
Kemainder18

Length up to
40 ft.

1ststory 21V4in. thick
2d story 17Uin. thick
3d story 17Hin. thick
Kemainder13in. thick

Length up to
40ft.

1ststorv 17Hin- thick
2d story 17V£in. thickKemainder13in. thick

Length up to
TOft.

1st story 26 in. thick
2d story 21V
3d story 21V
4th story 17V
5th story 17V
Kemainder1

Length up to
60ft.

1ststory 21V
2d story 21V
3d story 17V;
4thstory 17^
Kemainder13in. thick

Length unlimited.
1ststory 30 in. thick
2d story 26
3d story 26
4thstory 21V
5thstory 21V
6thstory 17Vi
7thstory 17JKemainder1

Length unlimited.
1st story 30 in. thick
2d story 26 in. thick
3d story 26 in. thick
4thstory 21Hin. thick
5thstory 17Win. thick
6thstory lTVfIn. thick
Kemainder13in. thick

Length up to
30ft.

1ststory 17Hin thick
Kemainder13in. thick

Length up to
55ft.

1ststory 21VSin. thick
2d story 17V4in. thick
3d story 17V*in. thick
Kemainder13in. thick

I/ength up to
50ft.

1ststory 17Hin. thick
2d story 17V5In. thick
Kemainder13in. thick

Length unlimited.
1st story 26 in. thick
2d story 21Hin. thick
3d story 21V6in.thick
4th story I7H in. thick
5th story 17V*in. thick
Kemainder13In. thick

Length unlimited.
1st story 26 in. thick
2d story 21Uin. thick
3d story 21V£in.thick
4th storv 17V?in.thick
Remainder13In. thick

Length up to
al n.

Wall lielow topmost
story 13 in. thick

T'pm't st'y 8Win. thick
Kemainder8V6in. thick

Length up to
35 ft.

Wall below2 topmost
stories 13 in thick
2top.st'j s 8V4in. thick
Kemainder8Vtiin. thick

Lengthup to
h rt.

Wall below 2 topmost
stories 13in. thick
2top. st'vsSH in. thick
Kemainder8V6In. thick

Length up to
45ft.

1ststory 17Hin. thick
Kestof wall belowtop
mostst'y 13in. thick
T'pm'tst'y8U in. thick
RemainderHijin. thick

Lengthunlimited.
1ststory 21V6in. thick
2d story 17V*in. thick
3d story 17V4in. thick
Keimiindcr13In. thick

Length unlimited.
1st story 21Hin. thick
2d story 17V?in. thick
Kemainder13in. thick

Length up to

From base to top of
wall 8H In. thick

Length unlimited.
1ststory 17HIn. thick
Kest of wall belowtop story 13 in. thick
Topmoststory 8H in. thick
Kemainder 8H In. thick

■

Length unlimited.
Wall belowtopstory 13 in. thick
Topmost story. 8V6in. thick
Kemainder 8Win. thick

Length unlimited.
Wall belowtop story 13 in. thick
Topmoststory 8V6in. thick
Kemainder BHin. thick

Warehouses.Manufactories, Breweries, dtc.

Hight up to
lUOft.

Lengthup to 55ft.
Base26in. thick.

Length up to 70ft.
Base30in. thick.

Length unlimited.
Base34In. thick.

Hight up to
90ft.

Length up to 00ft.
Base26in. thick.

Length up to 70ft.
Base30In. thick.

Length unlimited.
Base34in. thick.

Hight up to
80ft.

Length up to 45ft.
Base21V6in. thick.

Length up to 60ft.
BaseH in. thick.

Length unlimited.
Base30in. thick.

Hight up to
78ft.

Length up to 30ft.
Base17VJin. thick.

Length up to 4Bft.
Base21Hin. thick.

Length unlimited.
Base26in. thick.

Hight up to
GOft.

Length up to 35ft.
Base17Vsin.thick.

Length up to 50ft.
BaseU]..111.thick.

Length unlimited.
Base26in. thick.

Hight up to
50ft.

Length up to 40ft.
Base17Hin. thick.

Length up to 70ft.
Base21Hin. thick.

Lengthunlimited.
Base26in. thick.

Hight up to
40ft.

Length up to 30ft.
Base13in. thick.

Length up to 60ft.
Base17VSIn. thick.

Length unlimited.
Base2SHin. thick.

Hight up to
30ft.

Length up to 45ft.
Base13in. thick.

Length unlimited.
Base17XIn. thick.

Hight up to Length unlimited.
Base13in. thick.25ft.
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No story inclosed with walls less than
13 inches thick shall be more than 10 feet
high.

DWELLING HOUSES.

The foregoing tables give the hights of
the walls in the left-hand column, and the
lengths in the corresponding horizontal
columns. The lengths of the walls are
supposed to be curtailed by return walls
at either end, and the length of the wall is
measured from center to center of the re
turn walls.
The thickness of the top of walls of this
class and for 16 feet below the top to be
13 inches, except when the wall is not
more than 30 feet high, when it may be
8i inches. Below this 16 feet point

from the top, the walls to be built solid,
of the thickness of the base.

CKOS8WALL8.
The thickness of a crosswall shall be
two thirds of the thickness described for
the class of buildings to which it belongs,

Sample Board of Tools.

It is known in a general way that the
number of hand tools at present at the
disposal of the mechanic in the building
trades constitutes an almost endlessassort
ment, adapted for as many different pur
poses, but we question if many of oiu
readers have a very clear idea of the dis
tinct varieties of individual tools which
are now upon the market. The list, if
compiled, would be an interesting one,
and would show in some measure at least
the variety ot tools which, while belong
ing to the same distinct class, differ in
essential particulars For the purpose of
conveying to our readers some idea of the
assortment of individual tools within the
reach of the intelligent carpenter and me
chanic of the present day, and practically
all of which are essential to the execution
of their work in one branch or another,
we present the accompanying illustration
of a sample board of tools arranged by

graving which we present will convey to
the reader some idea of the work involved
in arranging this board and of the multi
plicity of deviceswith which the mechanic
of the present day is provided.

An Elevated Forest.

Among the natural curiosities of the
country is one at Greensburg, Ind., con
sisting of an elevated forest on a small
scale on one of the towers of the court
house located in that place. From a local
paper we learn that in the center of the
business portion of Greensburg is a hand
some park, which contains within its
bounds a grassy lawn and a choice variety
of shade trees. In 1854 a fine court
house was built in this park. The archi
tecture is of pleasing variety and the
workmanship of the best quality. On
either end of the building are two large
towers, the one on the east standing 156

3 CHAS- A. STREUNGER 6r CO.

l*C %2%4;:\\\
i . ;. j

' "-*. s

* \ .•.:- "i'

ff
l

* •

- .I'F~":TTi

> M MMMMM^ I .- ! - \y>r
.

{111■ 1,1
-»

£ !l . ««1 .. 1
1

-a.
ittttlJB

1 \ i i . .

c-y i

- .ill

.' 1 LlillLULlLill

* *' '

I ft t -
, •

•w.*-*1

rajfc.ii •»

c cc
.

.n^,k ssmv?

DETROIT MICHIGAN

Sample Board of Tools Prepared by Charles A. Strchnger <£Co.

but never less than 8J inches, and no wall
subdividing any building shall be deemed
to be a crosswall, unless it is carried up
two-thirds the hight of the outside walls,
and unless the openings and recesses in it

do not exceed one-half the vertical sur
face of the wall in each storv.

The Fair Haven Record contains the
following reference to the slate quar
ries of Vermont : "The first quarry ever
opened in the Vermont slate region was
that of Col. Alanson Allen, of Fair Haven,
in 1839, a* Scotch Hill. The first quarry
at Poultney was that of D. & S. E.
Hooker, opened in 1851. In 1843 Ben
jamin Williams opened the Jay Gould
Quarry, at Middle Granville, and in 1872

a quarry was opened one mile east of
Granville, by Merritt Bardwell and Evan
Jones. Shortly afterward were opened
the quarries now owned by Rising & Nel
son, and at West Pawlet by Jake McFad-
den and Owens Evans."

Messrs. Charles A. Strelinger & Co., of
Detroit, Mich. This sample board was
prepared especially for the International
Exposition recently held in the city of
Detroit, and in its make up something
like 800 different tools were employed.
The peculiar feature of this board is found
in the fact that at least nine-tenths of the
articles are what might be called special
or novel tools. The size of the board is

about 10 x 16 feet. The tools shown on
this board include 112 varieties of Addis
carving tools; 87 varieties of assorted
chisels and gouges ; 13varieties of squares ;

10 varieties of levels, 52 varieties of
auger bits, 11 varieties of car bits, 30 of
twist drills, 17 varieties of hammers, 9

varieties of wrenches; 25 varieties of
files, 14 varieties of oil stones and 9 va
rieties of screw-drivers. In addition to
these may be mentioned a large assort
ment of rules, spoke-shaves, draw- knives,
scrapers, calipers, dividers, braces, plane-
irons, pliers, small-gears and speed-indi
cators. A careful inspection of the en-

feet from the level ot the ground to the
fancy stone ornament at the top. In build
ing the tower about 30 feet from the top
an arch was made of brick, on which stone
was laid about 2 feet in breadth and 8 or

4 feet in length. In 1868 a few leaveswere
seenprotruding from between the stones
on the tower, but they soon disappeared.
Four years after leaves were again seen
between stones on the tower and contin
ued to thrive through the warm months.
In about two years' time a well defined
and proportioned tree spread its limbs and
leaves from the great hight above. Greens
burg became known all over the State as
the " Lone Tree City," on account of this
curiosity. But in time it will lose this
name, as in 1876more trees appeared, and
six instead of one adorn the tower. The
trees are of the silver poplar variety, and
are from 3£ feet to 9 feet 4 inches high,
the limbs measuring a little over 3 feet.
They have a firm rooting and healthy ap
pearance, and also cause the stones to
spread about 1J inches apart, but just
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above the crevices spread out and measure
from 4£ to 7} inches in circumference.
The trees can be plainly seen from the
Union Depot and attract the attention of
many travelers, and are regarded as the
pride of Greensburg.

Correspondence.

Geometrical Problem.
From D. F. H., Milton, N. D. —
"W. E. R ," Newark, N. J., asks how to
strike eight circles in a square having
2-inch sides, each circle to be tangental
to adjacent circles and adjacent sides ol the
square. Afterlayingout the squareconstruct

Sketch Submitted by D. F. H.

the octagon by taking E C as radius and
striking arcs from the corners of square as
shown by dotted lines. Connect these
points as atf g, which gives outside tan
gents of all the circles. Where/. g cuts
C B gives center line of circles then by
constructing an eight-pointed star it gives
all center lines with center of circles lo
cated.

A Correction.

From J. H., London, England. — I notice
that there is an error in my communication
which was published in the August num
ber of Carpentry and Building for 1889.
On page 162 the text should read as fol
lows: "Last year I produced a lot of
wreaths on the tangent system, the size of
the hand rail bekg 3J inches wide ; the

Sketch Submitted by J. H.

planks used being 2} inches thick." The
section shown in the accompanying sketch
will set the matter right and prove that
the circumscribing circle is not a correct
way of obtaining the exact thickness of
wood required when working on the tan
gent system. The two bevels will give the
exact thickness required when the center
line of the hand-rail follows the center
;ce of the plank.
1

Hake .Holding Intersecting: a Level
molding.

From O. A. H., Chariton, Iowa. — In re
ply to the inquiry of "J. M. B., Jr.," Bur
lington, Pa., which was published in the
November issue, I would say, as the phrase
goes, "I have my hands up," and don't
think it can be done. The nearestto a so
lution of the problem that I have yet
found is the following: Referring to the
sketch, make the plumb cut down the side
of the box, as shown by AA, which is ob
tained by taking the run of the rafters on
the blade and the rise of the roof on the
tongue and marking against the tongue of

Sketch Accompanying Letter from O. A. H.

the square. The cut across the box is ob
tained by taking the length of the rafter
on the blade and seat of the rafter on the
tongue and marking against the blade.
The crown mold on the eavesis to be cut a
square miter.

I did not have to wait until I read his
article to learn that the pitch of the side
of an octagon is a•an angle of 45°. I have
built a house with an octagon end within
the last six months, and now have the
contract for another of the same kind.
To-day I made a pattern for the mason to
set off his wall by and know that my rule
will work out. I think the trouble with
the old man is that he thinks he learned
it all when he learned the trade, and is
down on all new plans of doing work.
I fail to see in that little story of his
that he did anything any carpenter could
not have done. I did not fail to notice
also what he saysabout working to plans
furnished by others than himself. Now,
my reply may be somewhat long, but as
our critic occupied so much space when
his criticism was all occasionedby his own
mistake, it is but just that I should have
room to reply. And now, if there are any
readers of this journal who can prove this
method to be either correct or not by a
mathematical demonstration they are wel
come to do s0.

Laying On" an Octagon Bav-Wlndow.
From W. 8. W., Washington, Iowa.—As
I am still a reader of your valuable paper
I could not help noticing a communica
tion from "L. W. T." in the April num
ber, giving some "friendly" criticisms on
an article from " W. 8.W.,"of Newton,
Kan., which appeared in the August num
ber of 1888. Now, I claim to be " W. 8.
W.," though not now living in Newton. In
fact, when I had read his article part
through I felt glad that I did not live
there and almost wished I did not live
anywhere, for I thought he was going to
cut me all up. But I have su-vived the
ordeal and now attempt to reply.
In the first place, I wish it understood
that I am no architect or draftsman, as he
seemsto suppose—only a common carpen
ter of some 15years' experience, but with
my eyesalways open to And out something
new. The plan I sent was one I discov
ered several years ago, while playing one
winter night with a pair of dividers and a
straight-edge. I drew the octagon, drew
lines from the corners to the center, and
also chord-lines embracing three sides.
Then I found that the extreme spaces on
the chord-lines were the samelength as the
sides of the octagon, and that by placing
the compassas I have already directed in
my former article, and throwing up arches,
they would intersect at the corners of the
octagon. I then tried to find out the ratio
of the mean space to the extreme, and
found as near as measurements can deter
mine that it was T4f; and if it is T3rof one
extreme it is Jf of the whole line. That is
my reason for using 29 parts.
But now let us see what our critic has
done. He says he has reproduced my fig
ures as nearly correct as he could make
them. That is probably true. But if any
of your readerswill take the trouble to lay
his copy on my Fig. 2 and prick it off
with a pin he will see just how near cor
rect he was able to make it. I would
like to know by what stretch of imagi
nation he calls his figure the sameas mine.
He says he passesmy Fig. 1 as octagon,
but says it may be an accident. Well,
call it accident if you please, but remem
ber that every time you bring about like
conditions that sameaccident is going to
happen, and also that he cannot change
the position of that chord-line, for it is
first laid down and the sides produced
from it.

If emodellng a Bain.
From T. P. H., Economy, Ind.—l have
derived a great deal of benefit from Car
pentry and Building, and I desire to sub-

/ W W \

Remodelino a Barn. —Fig. 1.—Framing as
it is at Present.

mit to the readers a question for their con
sideration. I have been called upon to
remodel a barn. The owner wants the roof
to be raised 4 feet and the driveway
changed from a side to an end entrance.
In order to raise the roof I propose to set

Fig. 2.—Proposed Framing.

posts 4 feet long on the oid plates and put
in longer purlin posts. Fig. 1 of the ac
companying sketches shows the framing of
the barn as it is at present. It will beseen
from an inspection of the sketch that the
main tie beam is too low for the drive
way. What I wish to know is: Can I
cut out the tie beam and put one in the
purlin posts 2 or 3 feet above, as shown in
Fig. 2 of the sketches, without danger of
the barn spreading? Fig. 2 shows the
framing of the barn as I propose to re



February, 1890 35CARPENTRY AND BUILDING.

model it. There are five bents in the barn,
and if I drive in from the end I will have
to cut out all the ties.

Design for a Southern House.
From G. W. S., GreentiUe, Miss.—As I
propose erecting a cottage costing from I
$3000to $3500 the coming summer I de- J
sire all the information possible bearing
upon the subject. I desire to build a one
story, six or seven room house, though I
would not object if it were one and a half
stories. Will some of the readers of
Carpentry and Building present a plan for
a nice, convenient and stylish Southern
house. I desire particular attention given
to convenience of arrangement.
Note.— In previous issues of Carpentry
and Building there have appeared several
designs of Southern houses, but thesewere
not of the character evidently desired by
our correspondent. We think there are
many practical builders in the section re
ferred to who would be glad to present
their ideas of what constitutes the ideal
Southern house, and we should be pleised
to hear from them.

Bevels of Jack Rafters.
From Jas. H. Monckton, Brooklyn,
N. T.— In the March number of Carpentry
and Building, " J. D.," of Winchester,
N. H., submits a plan of a tower roof
asking how to get the " side bevels in the
case of jack rafters " of the kind shown.

utely necessaryin some problems, I cannot
seewhy he objects to it. I would like to
have more of it

,

even if it does not in
terest him. Everything does not interest
me, but it may interest somebody else, so

I think others should be satisfied as well
as myself. I know it is hard to please
every one, and I do not seeany way out
of the difficulty but to let the editor do
the best he can.

Hanging Sash In ITIuIllon Window
Frames.

From J. W. P., Jr., Kohomo, Ind. — In
reply to " W. L. R.," whose inquiry ap-

than- one made in the usual manner of
bricks and lime mortar ? 2. If the top of
the chimney above the roof is made of ce
ment, will it prove as durable as brick ?

3
. Will a cellar wall prove stronger and

more durable if to the common lime mortar

is added one-third of its bulk of portland
cement ? 4. Which is better for a girder
or beam, a stick 6x8 inches or three
pieces 2 x 10 stuff spiked together. The
2x10 stuff is to stand on edgewhen used ?

Diagram Showing Section Through Mullion

of a Twin Window Submitted by J. W.
P. Jr.

peared in the October (1889) issue of Car
pentry and Building, I inclose a sketch of

Making Blue Prints.
From V.. M., Grand Forks, N. £.— I

have a question that I would like answered
through the columns of Carpentry and
Building. It is this : Ho w areblue prints
made, or rather taken fiom the vellum
drawings of architects ? I desire an
answer to this question in which the pro
cess is fully described.
Note.—The question propounded by our
correspondent is an interesting one and
we have no doubt that some of the practi
cal architects among our readers will take
pleasure in throwing light upon this sub
ject for the benefit of the trade at large.

Convenient Door-Holder.
From J. L. H., Grand Rapids, Mich. —

I inclose sketch of a door-holder which I

use and which suits me better than any I

have ever tried. It can be employed for
any size door and for any width. The one
described by "N. P. W." in the Sep
tember number of Carpentry and Build
ing allows the use of doors of but one
width. In constructing my holder I take

a piece 2x4 inches and from 20 to 24

Diagram Accompanying Mr. Monckton's Letter. Convenient Door Holder. -Fig. 1—Method of Using the Holder.

The plan here given shows D G Eas the
rafter, and K the hip rafter, which I

assume is correctly measured from the
given rafter. The line L O is half the
thickness of hip rafter set off parallel to
its center. Place the jack rafters— draw
ing their lines of thickness as at A B C—
in position as required; parallel to L M
from F H and J draw the dotted lines as
shown to D, G and E of the given rafter.
The two lines marked on the pattern of
the given rafter at D^G and E give the
lengths and plumb lines on the sides of
each jack rafter, and if the upper line at
D, G or E be squared over the edge of the
rafter and a line drawn across the thick
nessfrom the upper line on oneside, to the
lower line on the other side, it will give
the bevel through the thickness to fit
against the side of the hip rafter.

Arithmetic vs. Algebra.

From F. J. C, Allentoicn, Pa. — I am
well pleased with Carpentry and Building
thus far, but I would like it better if some
of the friends would use a little more
common sense. In the October number
for 1889 " W. H. H.," of Northfield, Vt.,
complains about the algebra used in solv
ing problems. Now, as algebra is absol-

a mullion window frame arranged as we
are using them in this city. From the
sketch it will be seen that the frame is

made of 2 x 4 inch studding, with outside
casing 1J inches; jambs, li inches;
sheathing, i inch, and inside finish | inch.
The jambs being 1| inches, gives an allow
ance of 34 inches for weights. A piece an
inch square is placed between the four
weights, as shown in the sketch, to prevent
their coming in contact with each other.

s<lio«l for Architectural Drawing.

From Cato, New York. — In answer to
the inquiry of "E. 8.," I would say that
there is a very good class in architectural
drawing at the Institute of Mechanics and
Tradesmen, West Sixteenth street and
Union square, New York City. The city
evening high schools also have classes in
drawing in charge of competent in
structors.

inches long, I cut a notch 8 inches deep
square across at one side and in a bevel on

the other. From the sketches, Figs. 1 and

2
, which I inclose the reader will be able

to gather a very fair idea of the construc

tion employed. Referring to Fig. 1 of

Some Practical Questions.
From C. E. W., Quincy, Mich.— I would
very much like anopinion on the following
questions: 1

. Will a chimney made of
hard-burned drain tile, with 3 inches of
concrete, made of portland cement around

it
,

prove more satisfactory and durable

22IE-3
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,
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Fig. 2.—Showing the Different Parts of
Which it is Composed.

the cuts, A is a wedge, B the 2x4 piece
and C the notch. To "N. P. W." I

would say, " Do not hesitate to use it
,

for
by so doing you will savemany a mark on
the door jamb." I think " M. F. B." did
well in introducing his way, but now he
will find something better for holding a
door.
'
We want to obtain all the informa-
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tion we can in retard to our trade, and I
think that Carfxntry and Building is doing
an excellent work among the woodworkers.

Bevels for a Grain Spool.

[From G. B. W., Taunton, Mass.— In
the November (1888) issue of Carpentry
and Building T noticed quite a number of
diagrams showing the bevels for a grain
spout extending diagonally from floor to
ceiling in such a way that the grain will
run in the corner. I seethe correspondents

Revels for a Grain Spout.—Fig. 1.—Method
of Obtaining BevelSuggestedby G. B. W.

have different ways of getting the bevels,
so I send my plan, which is unlike any of
those published.
Referring to Fig. 1 of the sketches, let
A B represent the first floor, C D the
second floor and B E the slant of spout,
which is 60°. Draw F G at right anglesto
B E and equal to the diagonal of the spout.
Bisect G F in H ; through G and H draw
G I and H J. Make H K and H L equal

Fig. 2.—Another Methodof Obtaining Bevel.

to H G and H F. Join G K F L, which
forms a section through the spout.
Through J draw N M, perpendicular, cut
ting the slant of spout B E at M. Make
.7O and J N equal to H K and H L. Join
B N I O, which is a section of spout when
fitted to the floor. To obtain the bevel
required to cut the spout make J P equal
to J M ; join P N. From B and N as

centers and with B M and N P as ladii,
describe arcs to meet at a. Join a and B.
Then the required bevel is at B If the
upper part of the spout is required to cut
the vertical wall J R, then join a N. The
bevel will be at a and the section through
the vertical wall will be P O X. Now if

Fig. 3.—Diagram Showing Inaccuracy of
Methods Suggestedby J. P. and S. C.

the point a is raised up, revolving on N B
to the hight of J M, the line n B and a N
will be plumb over J B and J N. There
fore the bevels must be right.
Referring now to Fig 2. of the illustra
tions, let A B represent the floor line and
B C, the slant of spout , which is 60°.
Draw D I perpendicular, to A B, cutting
the slant line at C. From D and at right
angles to D C draw D E. From D as
center and D F as radius, describe the arc
G H. Join G H. Make F E equal to
G H : join F B. The required bevel is at
B. If the drawing is accurate B E will
equal B J The section at floor is A G B J.
If the spout is to fit the vertical wall I L,
join G E. The bevel will be at C and the
vertical section will be KG H L.
I would also like to say a word in re
gard to some of the diagrams which have
appeared in previous issues of Carpen
try and Building relative to this problem.
I will first consider the communication of

Fig. 4.—Another Diagram, for Same
Purpose.

A. C, Columbia, Ohio, which appeared
in the November number of the paper for
1888. The diagram of this correspondent
is correct if he will omit the words. "If
the work thus far is accurate all the angles
in the figure A L K N will be right
angles," which cannot be. If the lines
are prolonged from D A and B A, the sec
tion at the floor is not a right angle,
therefore A L K N will not all be right
angles. I will next take the communica
tion of W. F. Beaumont, Texas, which
appeared in the same issue of the paper
on page 236. I think he does not under
stand the question asked by I. H. D., of
New Point, Ind., in the August number
of Carpentry and Building for 1888, as

his method is not correct. It only gives
the bevel of the foot of a common
rafter of that pitch. I refer next to
the letters of J. P., Omaha, Neb., and S.
C, Wichita, Kan., which appeared in the
February number, page 36 for the current
year. In my opinion the diagrams are not
correct for the reason they will not give
the right bevel except when the slant of
the spout is 45°. The reason for this I
will endeavor to show by meansof the dia
grams, which I will call Fig. 3 and Fig.
4. In this case the slant of the spout is
drawn at 60°. Now take the measureof
the bevels M N of Fig. 3 and Fig. 4 and
transfer them to Fig. 2, M N, and the
distance N O will show the error.

for Circular Bay.

Charleston, 8. C-
Ba»e Board
From F. S. 8., Charleston, 8. O.—I
have a problem which is of interest to a
great many workmen in this vicinity that
I desire to submit to the readers of Car-

Baseboard for Circular Bay.—Fig. 1.-
gram of Piazza.

-Dia-

pentry and Building for solution. Refer
ring to Fig. 1 of the sketch which I in
close, A B represents a piazza which is 10
feet wide. It slopes from the rear toward
the front, the point at A being 4 inches
higher than at B. The curve C is a quar
ter-circle bay window having a radius of
10 feet. Now, the object is to run a level
base-board around the bottom of the bay

Fig. 2.—Baseboard in Position.

window (see Fig. 2), taking a straight
board and laying it out before bending it
to its place. I know by experience that
this cannot be done by taking the length
around the bav window, allowing 4 inches
more at one end than at the other and
drawing a straight line from the wide to
the narrow end.

Plan for a Band-Rall.
From S. J., Dallas, Texas.—Will some
of the readers of Carpentry and Building
give me a plan for" hand-rail ? The rise
Ts7 inches, tread 10 inches and the diam
eter of the cylinder 12 inches. The stairs
to be a straight flight.

Convenient Scaffold.

From W. L. R., Mount Carmel, III.—I
would say to "O. B. M.," New York,
that where wooden shingles are being put
on he can make such a scaffold as he de
sires by nailing the butt end of a shingle
to the underside of his foot-board— a
2x4 scantling—and the tip or thin end
about 5 inches from the end to the last
course of shingles above, sothe first course
will cover the nails. In removing the
scaffold strike the scantling so as to draw
the shingles off the hidden nails. The
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beads of the nails will remain slightly
above the shingles, but they are covered
and do no harm and may be driven nearly
down by striking the shingle over them.

Saw-Kerfs for Bendlng an Ellipti
cal Head-Jamb.

From J. B., Omaha, Neb.— I notice in
the issue of Carpentry and Building
for November, 1889, an article by
"H. J. B." of Louisville, Ky., in which
he gives a method for producing an ellip
tical curve for any dimensions. This
method, according to my idea, is incorrect.

Sketch Submitted by J. B.

I do not, as a general thing, reply to ques
tions except when the answers published
by others can be improved upon. Then
\ have something to say. To draw the
elliptical curve shown in the accompanying
sketch make 1, 2 equal to A, B. Biseect
2, 3 and 4, 5 at right angles to each other.
The dots are the centers.

From J. W., Fall River, Mam.— If
"H. J. B. and 8. A." had known that
an ellipse is not formed by the attachment
of two unequal segments they would have
saved both time and trouble. An ellipse
is acurve in which the sum of two straight
lines drawn from any one of its points to
two fixed is constantly equal to a given line.
Referring to the accompanying sketch,
let A B C represent half the ellipse soffit
to be covered. The first thing is to find
the number of cuts required. Make the
circular segment E D equal in length to
the half elliptic arch A C. To do this the
square root of half the sum of squares of
the transverse and conjugate diameters
multiplied by 3.1416equal the circumfer
ence of the ellipse. Omitting the last mul
tiplier, we have the diameter of a circle,
the circumference of which is equal to the
whole ellipse. Make B D, which is A B
produced, equal to half this diameter,

Diagram Sent by J. W.

produce B C and make B E equal B D.
With B as a center and B D or B C as a
radius, describe the arc D E, which would
be equal in length to the elliptic arc A C
and containing the same amount of curv
ature for the subtend equal angles. Find
the number of saw cuts required to bend
around the circular segment E D. The
samenumber will lead around A C, but all
will be at different distances apart.
Through C draw C F parallel and equal to
A B. Divide it into as many equal parts
aswill include the number of saw cuts re
quired. From each of thesemarks onF C
draw tangents to the elliptic arc and the

touching points will be those where the
board is to be kerfed.

Decimal Diagonal Scale.

From J. P. B., GuysmiUs, Pa. —1 desire
to learn through the columns of Carpentry
and Building how to use the rule found on
the tongue of the square. I think the

5 6 7 8 9 1d
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Decimal Diagonal Scale.

subject is one of interest to many of the
readersof the paper, and I should be glad
to see the matter discussed. I send in
closed a sketch of the rule to which I refer.
Answer.—The scale indicated by the
sketch submitted by our correspondent is
what is known as the Decimal Diagonal
Scale, and is used for measuring fractions
of an inch— in this particular instance
tenths and hundreds. In the sketch pre
sented we have a scale of 2 inches, one of
which is divided into ten equal parts,
representedby the figs. 1, 2, 3, &c. Diag
onal lines are drawn from top to bottom,
as represented in the sketch. The hor
izontal lines which divide the width of
the scale into ten equal parts represent
hundredths of an inch. If it is desired i
to take off, with the aid of the compasses,
any fraction, as .24 of an inch for example,
we first run down the diagonal line marked
2, until we reach the horizontal line 4,
which is the point desired for one leg
of the dividers. The other is placed on
the vertical line, O, and the space between
is .24 of an inch. If, for example, it is
desired to lay off a distance 1.67 inches,
place one leg of the dividers at the point
C, and the other at the intersection of the
diagonal line 6 and the horizontal line 7,
which is at D. In the same manner any
tenth or hundredth of an inch may be
ascertained and transferred with the aid of
the dividers. The scale is not always
divided into tenths and hundredths, but
may be divided into any fraction that may
be most convenient for the purpose de
sired.

Shatter-Eyes.

FromT/L. M. O'B., New York City.— I
have read with considerable interest the
article in the January number of Carpen
try and Building by "Shutter Maker"
and beg permission to present a few com-

Sketch Accompanying Letter from
M. M. O'B.

ments thereon. In his artiele, Fig. 1 il
lustrates the best way for setting a cast
"Shutter-eye," while at the sametime it is
the strongest. I have just employed the

sameplan for a warehouse with extraor
dinary width of openings, causing conse
quently extra weight and their efficiency
and durability is beyond praise. The case
is not exactly similar, as all^the openingsI refer to had a 4-inch reveal in brick
jamb, as shown in the accompanying
sketch. One J-inch iron was used for the
baseand f-inch iron for the brick facings.
I consider, from worthy opinions expressed
to me upon inquiry and according to my
own experience, Fig. 2 in the article re
ferred to, impracticable since its very life
of sustaining the required load is lost by
bending or twisting the flat-iron so as to
obtain a proper bearing and tie in the
brick work. I would also urge a similar
objection against " Shutter Maker's " Fig.
3, since there is insufficient thickness of
metal to withhold the required weight for
ordinary openings, if the metal be no
thicker than the usual mortar joint.
Should the metal be thicker than the or
dinary joint it would make a very bulky
and unworkmanlike job. ' 'Shutter Maker"
exhibits unbusinesslike qualities in his
suggestions as to the manufacturer induc
ing an owner of a building to firstly
"build in shutter-eyes" and when this
point is gained compelling the owner sub
sequently, for the sake of argument, "ar
chitectural beauty," to then place "iron
shutters " on the building, thereby gaining
a "job " which he no doubt thinks an able
stroke of shrewdness. Permit me, how
ever, in connection with this to remark that
as an architect, this is an erroneous im
pression, for I would refuse in my profes
sional capacity to transact business with
any such infringer on my client's exchec-
quer. Too little heed is given by manu
facturers and contractors to the protection
of other people's "ducats," for "opposi
tion, the life of trade," has outhidden
honesty.

Problem tn Hip Roofs.
From B., Denver, Col.— In answer to
"J. M.," of Germantown, Ohio, I send a
rough sketch showing the way I would
frame a roof for the house he refers to in
the May number of Carpentry and Build
ing. To get a square deck on the build
ing there would necessarilybe two pitches.

Diagram with Letter from B., of Denver,
Col.

In the sketch the pitches are 45° and 42°
57 feet, with a deck 5 feet square. If the
roof is framed with the samepitch on all
sides the deck will be an oblong.

Plans lor a t'ltv House.
From J. T. M., Newark, N. J.—I have
been a constant reader of Carpentry and
Building since 1880. I have to-day re
ceived No. 131 from my newsdealer. I
think every carpenter should take it

,

as I

find it very instructive and interesting.

I would suggest that there be published a

few plans of houses costing about $2500,
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adapted for erection on city lots. I think
these would interest a great many.

Qu«*tloii« In Framing.
From S. B. F., Norwalk. Conn.— I
notice in the October number of Carpentry
and Building an inquiry from "C. J. G.,"
Lebanon Springs, N. Y, for suggestions
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Questions in framing. —Fig. I.—OneMethod

of Framing a Barn, Suggestedby S. B. F.

for the proper method of framing a barn.
In reply to his inquiry I offer a few sug
gestions, which I trust may be of service
to him. In Fig. 1 of the sketches which

I inclose I show one method of framing a

barn 24 x 36 feet, The sills are 6x8
inches; the posts and girts, 6x6 inches;
the main plate, 6x8 inches; nailing
beams,4x4 inches ; braces, 3x4 inches,
framed and pinned, and the trusses, 8x8

Fig. 2
.—Alternate Construction of Same

Barn.

inches. All the joists are flush. The
tenons are 2 inches, with two pins in
each. From an inspection of the sketch it

will be seenthat the post for end bents is

shown by the dotted lines. The object of
this post is to keep the frame from spread
ing when the barn is filled with hay. The
floor line of the barn is represented by the
honzontal timber. In Fig. 2 of the
sketches is shown an alternate construc
tion of the same barn. Fig. 3 shows my
method of framing a barn 40 x 60 feet. In
this case the sills are 8 x 8 inches ; the
trimmers, 8x10 inches ; the main plates,

8x8 inches; the 17-foot posts, 8x8
inches; all other posts, 6x6 inches, and
girts, 6x6 inches. The dotted lines in
the sketch show the manner in which I

would frame the barn if it was arranged so
asto drive in on the floor from the bank to
the end of the barn. I think the sketches
inclosed will sufficiently explain my mean
ing to make further remarks unnecessary.
Replying to that part of his question in
which he asks about the better way of

how to find the lines A and A on Fig. 1

the drawing which I inclose. These are
the points at which the roof of the hood
intersects with the roof of the porch.
The main entrance to the porch is on the
corner, which is round, and the hood, as

I call it, rests on top of the roof in the
center of the round corner. The ridge
runs back level at the same hight to the
top of the porch roof. It will be seen
from an inspection of Fig. 2 of the

Fig. 3.—Method of Framing a Barn 40x 60 Feet, as Suggestedby S. B. F.

putting in braces, I would say that braces
properly framed in will last as long as the
barn itself and hold together every time.

A brace that is nailed in shrinks as well as
the timber to which it is nailed, and then
all that holds the brace in place are the
nails. In nailing a brace in place one is

likely to crowd off the joists and push out
the timber, which is just the reverse of
framed braces.

Hood lntersectlnK a Conical Hoof.

From J. 8. B., Philadelplia, Pa.— I

recently had a piece of work to execute

sketches that the face of the hood has two
turns, one outward and the other upward.
It will also be seen that the lines A and
A run partly on the turned portion of the
porch roof. The lines A A, asrepresented,
are approximately the shape of the hood,
but if any of the readers ' of Carpentry

Fig. 2
.—Face of Hood.

and Building will explain or give a rule
for obtaining them I shall be greatly
pleased to see it published.

Hood Intersecting a Conical Roof.—Fig. 1
.—

Plan View.

that puzzled me somewhat, though I did

it without following any definite rule. I

am a beginner and would like to know

DIhciikhIoii of Handralllntc Problema.

From J. G., Brazil, Ind. —While I have
not been a very extensive reader of Car
pentry and Building and thus far have
contributed nothing to its columns, I have
always .spokenwell of it and advised others
to take It. With no desire to flatter, I

wish to say that I consider it the best pub
lication for the money in the world. I

have been very busy during the past year
and have had time to give it only casual
examination. I notice many things in its
columns which interest and at the same
time amuse me and frequently articles
from men of ability in their profession.
In the November number of Carpentry
and Building for 1889 I see an article on
the question of builders' contracts, by
"W. K. H.," of Chase City, Va. What
this correspondent says meets my views
exactly. I also see two articles on stair-
building, one of which is from J. V. H.
Secor of New York. The method is very
familiar to me, as I saw it used as a start
ing piece from the newel nearly 35 years
ago in Cincinnati. It is a pattern with

a partial easing in it
,

while the rail-piece
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requires a full easing. What it lacks
must naturally be worked in, making as
a result a cramped easing at the newel.
The most that I can see in it is that it
flattens the upper easing and it may re
quire thicker lumber to get out the piece
of rail. I also notice an article from
James H. Monckton, of Brooklyn, N. Y.,
in which he scores "J. B.," of .Omaha,
Neb. I do not remember seeing the
article from '.J. B.," and for all I know
to the contrary he may be getting his just
deserts. Since I first saw Mr. Monckton's
works on stairbuilding I have regarded
him as an able author on that subject.
There is one thing he knows or at least he
ought to know, and that is that nearly
every face mold pattern is somepart of the
surface contained between two propor
tional ellipses. It matters not what pro
cess of lines are employed to delineate

A B

Sketch Submitted by J. G.

those curves, so long as they are correct.
The greatest acute or obtuse angle that
maybe used in the application of a pattern
which is a part of the surface contained
between these two elliptical rings, is the
angle between the transverse or major axis
and the perpendicular when the elliptical
rings are in position and everywhere plumb
over the given circles in the plan. Now
if any part contained between these rings
is used for a face mold draw a line on it
parallel to the transverse axis, mark the
pattern on the plank and cut through
square. The plank will have a line on
both surfaces corresponding to the line on
the pattern, which is parallel to the trans
verse axis. Now take the bevel between
the transverse axis and the perpendicular
and apply it to the timber as shown in the
sketch. Draw a line in the center square
to the edge of the plank when the dis
tance A B will be the distance to slide the

ing the reason why a thing is so. and
the reason why a line is drawn from,
say A to B. They appear to think that
every person understands the subject
just as well as they, or they think the stu
dent should be content with " Do as I say
and you will go all right. You need not
know why it is so." This is all right for

RESTFOR
TOOLBOX

Fig. 2.—Detail of End of Chest.

those who are experienced, but according
to my mind the learner, to duly compre
hend the subject, should know the reason
why every point is made and every line
drawn. I know it is difficult to be under
stood without the necessarydrawings and
description, and I do net desire to take up
space in your paper which might be filled
with some valuable and interesting matter
to the general reader. But just at this
time there appears to be little use for con
tinued rail stairs. At the same time I
would not have the young stairbuilder ne
glect the opportunity to do such work
When the craze of the Queen Anne archi
tecture and the taste for dog-leg stairs
have had their day, there will be finer pro
ductions in the way of continued rail stairs
than ever before. I am an old-timer and
profess to know something about geomet
rical stair lines. If any correspondent of
Carpentry and Building wishes to inter
view me, whether he be an amateur or a
professor, let him do so, and, as far as my
time will permit, I will be at his service.
The first books of note on the subject that
came under my observation were those of

Convenient Tool Chest.—Fig. 1.—General View.

pattern on the upper and lower surface of
the plank. When this is done, if the
tangents are marked on both sides of the
timber it will be found that the pattern
can be cut out of the pieces of rail just
the same as when the tangent bevels are
used. There is in my opinion a great
error made by nearly all authors on stair-
building and similar subjects, in not giv-

a Mr. Cooper, of New York ; Reynolds, of
New Orleans, and Riddell, of Phila
delphia.

Convenient Tool Chest.
From C. L., San Jose, Cal.— In reply to
R. 8. M., whose inquiry appeared in a re
cent issue of Carpentry and Building, I
send a design for a tool chest, which I

think will help him out of his difficulty
and may perhaps be of interest to others
in the trade. By the arrangement shown
in Fig. 1 the drawers slide forward through
the front of the chest as clearly indicated
in the sectional view, Fig. 3. This gives
ready accessto any part of the chest with
out removing a lot of loose tools as is
usually the case. The long slides of the
drawers give them a very easy motion
without any hitching. Below the draw
ers is space for bench planes while back
of the drawers is a tool box for saws, etc.
Below this tool box is a rack for moulding-
planes and other heavy tools. A detail
of the end of the chest is shown in Fig.
2. I would say in this connection that
the slides for the drawers should be made

Fig. 3.—Sectional View.

of hard wood, ^ x 1} inches and long
enough to reach across the chest. My
plan is to make the chest 18 inches wide
and the samein hight inside measurement,
but it can be made longer if desired. At
each end of the tool box the end of the chest
is double in order to protect the slides.

Rake Moulding Intersecting n Level
Moulding.

From 8. J., Dallas, ,Tex.— In reply to J.
N. B. , Jr., whose inquiry appeared in a
recent number of Carpentry and Building,
I would say that a level and raking
moulding will miter and member if the
level moulding is laid down flat ; in other
words, if it is put down in the sameway
that would be adopted in connection with
a raking cornice.

Measurement of Roofs.

From C. 8. 8., Smith's Falls.— In ob
taining the superficial measure of a tin
roof, is it customary to take into consid
eration the amount of tin tequired for
cleats 1

Answer.—We would suppose that in
measuring up a tin roof in order to de
termine the number of squares, the actu«l
exposed surface should alone be consid
ered and that the price per square should
allow for the nails, cleats, solder, rosin,
charcoal and wear of soldering-coppers,
fire-pots, tinners' overhauls, labor, profit.
&c. If one was to make a contract with a
tailor for a suit of clothes at a certain price,
it would hardly be expected that the but
ton-holes would be brought in as extras.
It is equally out of place to make an extra
out of cleats. With the exception of Balti
more and in a little territory of which it is
the natural center, the rule where prices
aremade by the square is to charge for the
actual exposed surface of the roof. In and
around Baltimore we believe they measure
in the seams.
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Post Boring Machine.

The Cordesman Machine Company, of
Cincinnati, Ohio, are introducing some
new post-boring machines, illustrations
of which are presented herewith, Fig. 1
of the cuts represents the company's belt
post-borer, so called becausethe spindle is
driven by a quarter twist belt. The
machine is constructed entirely of iron
and steel, and it is claimed can be run at

Post Boring Machines.—Fig. 1.—Belt Post
Borer.

a high speed. The spindle slides through
sleevescast to the pulley and has an 8-inch
stroke. The bit may be brought down to
the work by the hand or foot, the arrange
ment being very clearly indicated in the
engraving. It will be aoticed that the
lever is provided with aweight or counter
poise which is designed to withdraw the
bit from the hole, thus giving the operator
the use of his hands for the purpose of
placing the material in position for a new
hole. The table, which is not shown in
the engraving, may be adjusted within a
height of 10 inches. In Fig. 2 of the il
lustrations is presented a view of the com
pany's geared post-borer, also made of
iron and steel and designed for use in
carriage and other shops for boring both
wood and iror. The spindie of this ma
chine has an 11-inch stroke and is con
trolled in the samemanner as the spindle
in the machine shown in Fig. 1. In Fig.
3 is shown a general view of the company's
ohair borer, having a capacity to bore a
hole 6 inches deep. The spindle, together
with its housing, slides in dovetailed ways
with gibs to take up thewear. The bit is
brought down to the work by meansof the
treadle, clearly indicated in the cut. It is
withdrawn from the hole by means of a
strong steel-coil spring. The table has
a 16-inch adjustment and slid's on dove
tailed ways with gibs to take up the wear.
By means of the hand-wheel shown just
below the tables and operating a pair of
trearsand screw the operator is enabled to
place the table in any desired position.
The countershaft works in self-oiling
bearings, the lower one being provided
with a brass step to hold it in position.

Orders of Architecture.

We have in the past frequently received
inquiries from correspondents for informa
tion bearing upon the subject of entablat
ures and the orders of architecture, and as
a reply to these we this month devote
our entire plate pages to a reproduc
tion of the orders from some of the stand
ard authorities. The orders are five in
rumber known respectively as Tuscan,
Doric, Ionic, Corinthian and Roman or
Composite. The word order is from the
Latin, ordo, meaning a method. Nichol
son's Architectural Dictionary is authority
for the statement that " order " is a word
equivalent to arrangement, and in archi
tecture " maybe considered asadecorative
imitation of such a portion of the primitive
hut of a certain construction, as might
comprehend the whole design by a con
tinuity and repetition of its parts. The
hut originally consisted of a roof or cov
ering, supported by posts made of the
trunks of trees, in four rows, forming a
quadrangular enclosure. Beams were laid
upon the tops of the posts, in order to
connect them, in their longitudinal direc
tion, in one body. To support the cover
ing, timbers were laid from beam to beam
across the breadth ; and to throw off the
wet, other beamswere laid parallel to those
resting upon the posts, but jutting further
over on each side of the edifice ; and these
again supported inclined timbers which
overhung their support, and formed
a ridge in the middle of the roof

Fig. 2.—Geared Post Borer.

for throwing off the wet; and thus
the part supported formed three prin
cipal distinct portions, which, in proc
ess of time, were decorated with certain
moldings or other ornaments, each part
still preserving its distinct mass, though
perhaps not exactly similar to the original
form. The three parts, taken as a whole,
were called the entablature; the lower
part, consisting of the lintelling beams,
was called the epistyle or architrave; the
middle part, which receded from the
epistyle, was called the zoophorus or

frieze, and the upper part, which projected
considerably over the frieze, being in imi
tation of the ends of the roof, was called
the cornice. Therefore, the entablature
consists of a cornice, frieze and architrave.
The posts received tLe name ot columns,
which always consisted of two principal
divisions, at least, and frequently of three.
The columns were ornamented at the top
in imitation of the stones laid upon the
posts in the original wooden hut for throw
ing off the rain. These decorations at the
top received the name of capital and each
of the wooden posts that of shaft. When
ornaments were added to the foot of the

Fig. 3.—Chair Borer.

shaft they were termed the base. The
order, therefore, consists principally of a
column and entablature. The column is
subdivided into a shaft and capital, or at
most into three principal parts, a base,
shaft and capital, and the entablature, as
has been observed, into architrave, frieze
and cornice. These parts are again divided
into smaller portions, termed moldings or
other ornaments.
Each order, says Shaw's civil architect
ure, is a composition peculiar to itself,
and is calculated to produce the expression
it is intended to possess— namely, strength,
grace, elegance, and richness. The orders,
properly understood and correctly applied,
are the foundation upon which archi
tecture has long rested as an art. The
oldest of these is the Doric ; the next in
order the Ionic and the Corinthian last.
The Roma>s added the Tuscan or
Etruscan to the Grecian orders, as the
Doric, Ionic and Corinthian were called,
as they subsequently did the Composite.
The idea of the Tuscan is no doubt de
rived from the Doric order, from which
it differs, according to the view taken of
it by Aldnch, asmuch as the appearanceof
an inhabitant of the country does from one
of a city. It is the first of the Italic orders
and is called Tuscan, as having been
originally employed by the inhabitants of
Tuscany. Vitruvius refers to it as rustic,
evento deformity, and the later mastersdo
not appear to have regarded it with es
pecial favor. Except in the general forms
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above specified, there is no standard of
proportion common to the orders, each
having its own symmetry. The capitals
are their distinguishing features. The
Doric entablature is peculiar to the Doric.
The Ionic tablature may be applied to the
Corinthian with equal propriety, as the
remains of the Grecian antiquity amply
testify. The proportions of columns vary
in the Doric, Ionic and Corinthian orders
from five to ten diameters, the standard
being the diameter of a section of a shaft
at the bottom. The shafts of the columns
are the frustums of cones; they are some
times of a conoidal form, which, however,
is not so agreeable to the archetype as the
conic frustum, and in the antique they are
generally fluted. The fluting of theDoric
is peculiar in itself. The columns of this
order are in hight fewer diameters than
those of the other two just mentioned, and
supposing the diameter at the base in the
three orders to be equal the altitudes of
the columns will increase from the Doric
to the Corinthian, so that the Ionic column
is the medium between the other two.
The hight of the entablature of each order
may be generally stated at two diameters
of its column. The diminution of the
shafts is not equal in all the orders; that
of the Doric varies from one-fourth to one-
fifth ; the Ionic and Corinthian from one-
fifth to one-sixth. Ntither are the cor
nice, frieze or architrave in an equal ratio
to each other. The hight of the Doric
cornice is about one-fourth of the hight of
the entablature, that of the Ionic one-
third, and in most examples considerably
more. The hight of the architrave and
that of the frieze of the Doric entablature
are in general equal. In the Ionic and
Corinthian the architrave is higher than
the frieze, but of less hight than the cor
nice.
The Roman order was invented by the
Romans from the Ionic and Corinthian
orders, and has thus obtained the name of
the Composite Order. This name is of
modern application, and has been applied
in consequenceof the numerous examples
to be found at Rome and other parts of the
ancient Roman territory, of an order com
pounded of the Ionic and Corinthian which
is of a very uniform character. The upper
part of the capital is of the Ionic order and
the lower part the Corinthian. The en
tablature as found in the ancient remains
of Roman architecture is Corinthian.
There are also recognized two other or-'
deis of architecture known as the Persian
or Persic and the Caryatic. The former,
in architecture, is a name common to all
statuesof men, serving instead of columns,
to support entablatures. They only differ
from Caryatides, in that the latter repre
sent women. The Persian is a kind of
order of columns, first practiced among the
Athenians on occasion of a victory their
general, Pausanias, obtained over the Per
sians. As a trophy of this victory,
the figures of men dressed in Per
sian mode with their hands bound
before them, and other characters of slav
ery, were charged with the weight of
Doric entablatures and made to supply the
place of Doric columns. Persian columns,
M. le Clerc observes, are not always ac
companied with the marks of slavery, but
are frequently used as symbols of virtues,
vices, joy, strength, valor, &c., as when
made in the figures of Hercules, to repre
sent strength, and of Mars, Mercury,
fauns, satyrs, &c., on other occasions.
The Caryatic is an order of architecture
whose entablature is supported by female
figures instead of columns, the figures
themselves being called Caryatide, Cary-
ates or Carians. The Caryatic order dif
fers from the Persian in having the entab
lature supported by females, whereas in
the latter it is supported by males.
The five orders of ancieDt architecture
constitute the elements of the modern
styles of architecture known asthe Italian,

German and French Renaissance. Each
of these particular styles has its own char
acteristics, with which we have no doubt
many of our readers are more or less
familiar.

The Hydraulic Ram.

A correspondent recently addressed us i
asking for information f bout the hydraulic >
ram, and, as we believe there are many of
our readers in addition to this correspond
ent who desire to learn something of the
construction and working of this useful
machine, we illustrate and describe it at
some length. In the preparation of this
article we are indebted to W. & B. Doug
las, Middletown, Conn., the well-known
manufacturers of hydraulic machinery, for

to the point desired. The principle the
machine operates upon is the sudden stop
page of a rapidly flowing streamof water,
which forces part of it into the air-chamber
until the pressure within the air-chamber
is sufficient to force the water through the
discharge-pipe to the desired elevation.

In setting the ram the drive-pipe should
ordinarily be about 25 feet in length and
of a size adapted to the capacity of the
ram, and should not be longer than 50
feet. The fall should be about 1 foot for
every 10 feet it is desired to elevate the
water. A medium hight or fall to place
the ram under is about 8 feet, but, of
course, this is varied according to circum
stances. The discharge-pipe is required
to be only about one-half the diameter of
the drive-pipe. In setting a ram it is

The Hydraulic Ram.—Vertical Section.

a copy of a valuable circular on the ram
which they issue, besides sketches and
other information. The engraving pre
sented herewith is a sectional view, from
which the operation of the ram will be
understood and in which its several parts
are clearly shown. Referring to the cut,
A is the coupling of the drive-pipe which
brings the supply of water to the ram. As
the water enters at this point it passeson,
as shown by the arrows, until it reaches
the impetus-valve B, and the spindle of
the valve is suddenly raised up to
its seat, as shown in the illustra
tion. The outlet is thus closed, and the
momentum of the streamof water suddenly
stopped raises the valve C and the water
enters the air chamber D, compressing the
air. When the flow has ceasedentirely
the impetus-valve B drops from its seat
and the water immediately begins to rush
through and waste; the pressure of the
atmosphere in the air-chamber D at the
sametime closes the valve C. As the flow
of the water escaping increases in velocity
the valve B is raised to its seat, and the
recoil again forces the water into the air-
chamber D through the valve 0, further
compressing the air. The operation is re
peated, one valve opening and the other
closing and the water entering the chamber
D until it rises to such a point that the
pressure of the contained air drives it out
of the discharge outlet of the machine up

well to place it in a pit 2 or 3 feet, suf
ficient to protect it from frost, with a
ditch running from the pit to carry off the
waste water. The pipes also should be
properly covered underground, so as to be
protected from frost or injury.
While 8 feet, as we have stated, is a
medium hight, the ram will work with
excellent results where no more than 18
inches fall can be had ; yet the greater the
fall applied the more powerful the oper
ation of the machine and the higher the
water may be conveyed. The relative
proportions between the water raised and
wasted is dependent entirely upon the
relative hight" of the spring or source of
supply above the ram and the elevation
to which it is required to be raised ; also
the distance which the water has to be
conveyed and consequent length of pipe
has some bearing on the quantity of water
raised and discharged by the ram, as the
longer the pipe through which the water
has to be forced by the machine the
greater the friction to be overcomeand the
more the power consumed in the operation ;
yet it is common to apply the ram for con
veying the water distances of 100 and 200
tods and up elevations of 100and 200 feet.
Ten feet fall from the spring or brook to
the ram is abundantly sufficient for forcing
up the water to an elevation under, say,
150 feet in hight above the level of the
point where the ram is located ; and the
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same 10-foot wall will raise the water to a
much higher point than above last named,
although in a diminished quantity in pro
portion as the hight is increased. When
a sufficient quantity of water is raised
with a given fall it is not advisable to in
crease the fall, as by so doing the wear
and tear of the machine is proportionably
increased and the durability of the same
lessened; so that economy in the expense
of keeping the ram in repair would indi
cate that no greater fall should be applied
for propelling the ram than is sufficient to
raise a requisite supply of water to the
place of use.
To enable any person to make the cal
culation as to what fall would be sufficient
to apply to the ram to raise a sufficient
supply of water to his premises, we would
say that in conveying it an ordinary dis
tance—say 50 or 60 rods— it may be safely
calculated that about one-seventh part of
the water can be raisedand discharged at an
elevation above the ram five times as high
as the fall which is applied to the ram, or
one-fourteenth part can be raised and dis
charged, say, ten times as high as the fall
applied ; and so on in that proportion as
the fall or rise is varied. Thus if the ram
be placed under a head or fall of 5 feet, of
every 7 gallons drawn from the spring 1
may be raised 25 feet, or ) gallon 50 feet,
Or with 10 feet fall applied to the ma
chine, of every 14 gallons drawn from the
spring 1 gallon may be raised to the hight
of 100 feet above the machine, and so on
in like proportion, as the fall or rise is in
creasedor diminished.
The following table gives the capacity'
of the several sizes of Douglas rams and
the dimensions of the pipe to be used in
connection with them :

These rams are composed of iron and
brass, and in the seven regular sizes men
tioned weigh about as follows: No. 2,
22 pounds ; -No. 3, 29 pounds ; No. 4, 35
pounds; No. 5, 55 pounds; No. 6, 125
pounds; No. 7, 200 pounds; No. 10
weighs about 700 pounds and occupies

as are also the line posts, bases and con
nections. The fence is mounted on a
granite coping. The panels are supplied
in 8-foot lengths with malleable support
in the center. The malleable connecting
ends of rails have expansion joints. It
will be noticed that the design bristles

:.:.:■'ilWirii'r" !' .
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Section of Fence Used Around State Capitol, Texas.

about 18 cubic feet. No. 2 occupies J
cubic foot space and No. 6, say, 4 cubic
feet.
If the stream is a large one and a greatei
supply of water is wanted than what one
of the above-sized machines will supply it
is better to increase the number of ma
chines rather than to get a single ram of
larger capacity. Several rams may be set
so as to play into one discharge-pipe, each

with the emblems of the ' ' Lone Star
State."
The stars areof malleable iron and those
on center of picket are 5 inches across
and are made double so as to show the
same on both sides. The picket passes
through the star and the several parts are
riveted together. The scrolls under the
top rail are made of 1 X f inch steel and
are firmly riveted in place in such a man-

Sizeof
ram

No 2
No. 3
No. 4
No. 5.. .
No. 6
No 7
No. 10 ,,

Quantity of water fur
nished per minute by.
thespring or brook to
which the ram is
adapted.

3quartoto2gallons.
1%gallonsto 4gallons.
3 7 "
7 " 14 "
12 " 25
20 •- 40 "
25 '• 75 "

Lengthof pipe.

Drive.

Feet.
25to 50
25to 50
25to 50
25to 50
25to 50
25to 50
25to 50

Discharge.

Wheredesired.

Caliberof
pipes.

Drive. Discharge

Inch. Inch.
M %
l 1"
IX £*2 H
2*4 1
2&-2«l f

Weight of pipe if of lead,or it of wrought iron then of ordinary
weight.

"or^flm no?Vx^amg Dtocharge- Pipe for over 60andbot ex-f„',i7 not exceeding not overM)feetrise, eceding100feet in1 "'" hight.

6poundsperyard.
8 " a
10
23
40
40to 45poundsperyard
16poundsper foot cast

8poundsper rod.

11 "
20
6poundsperyard.
9
20 "

14poundsperrod.
16
16 " "
28
8poundsperyard.
11
23

Table Giving Capacity of Rams.

If the ram is to be placed under a
greater head or fall than named in the
above table, it will, of course, be necessary
to increase the weight and strength of the
drive-pipe ; also if the water is to be forced
to any greater hight than abovementioned,
the discharge-pipe should be proportion
ately increased in weight and strength.
Where the water is to be forced any great
distance (say in3re than 75 rods) it is pre
ferable to use a discharge-pipe of larger
caliber than named in the above table.
With a given supply of water under a
great fall, the ram is not required to be of
as large size as for the same quantity of
water under a less fall. That is, the No.
4 ram would be of sufficient capacity for
taking the water from a spring or brook
furnishing 7 gallons per minute where the
fall is 8 or 10 feet, when if there is not
over 3 or 4 feet fall to tne same spring or
brook, then a No. 5 ram would be better
adapted to the place.
In their circular Messrs. Douglas state
that the water from the spring may be
varied by the same machine by means of
their adjuster, which they say is espe
cially useful when used in connection with
springs or brooks that are variable and af
fected by the droughts and rains.

ram having a separate drive-pipe connect
ing it with the spring.

Fence Around Texas Capitol.

The building of the State Capitol,
Texas, has in various ways attracted more
attention than almost any other structure
of a public character that has been put
up in many years past. Not only was the
way in which the money was raised for
the building peculiar, but the capitol
building in itself has features of design
and construction that haveattracted atten
tion and led to newspaper comment.
That to which we direct attention at the
present time does not concern the build
ing but the inclosure of the building.
The accompanying cut is made from a
photograph of a section of the iron fence
which was furnished by Mast, Foos & Co. ,
of Springfield, Ohio. The fence is com
posed of three rails which are of 2
x f inch channel bar iron, weighing S
pounds to the foot. The pickets are J
inch square, the long ones being 42
inches iu hight and the short ones 27^
inches. The picket tops and the other
ornaments shown are of malleable iron,

ner that the scroll cannot turn. In mount
ing the fence supports are leaded into the
coping. The design is tasteful, the con
struction workmanlike and the result is a
fence appropriate for the place and sub
stantial in all its features.

Brick-Making in the United States.

Some idea of the magnitude of the
brick-making industry in the United
States can be gained from the following
table, which shows the number of bricks
used iu 12 cities during the year 1888, the
total of which is 2,730,000,000. These
figures are, of course, far from complete:

New York City 1,000,000,000
Chicago 440,000,000
Philadelphia 300,000,000
Boston 1.50,000,000
St. Louis 200,000,000
Cincinnati 100,000,000
Washington 125,000,000
Cleveland 84,000,000
Pittsburgh 80,000,000
Omaha 80,000,000
New Orleans 36,000,000
Indianapolis 35,000,000

Tne capital invested in the operation of
this business is immense. The 300 dele
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gates to the National Brick Manufactur
ers' Association, who met in Philadelphia
several days ago, represented a capital of
over $150,000,000,which is but about half
of the total sum used in the United States
in carrying on this great business. Hav
ing visited and studied the modern brick-
factories of England, Holland, Belgium,
France and Germany, the authority for
the above figures says that "in all the
countries, ancient and modern,
there is none in which the business of
brick-making is carried on so extensively,
and on the whole so satisfactorily and
profitably, as it is in the United States."

A Case of Typical Defective Plumbing.

A curious state of affairs has been re
vealed in the Municipal Building, Chi
cago. So many of the officials quartered
there have recently suffered from headache
and other malarial symptoms that an in
vestigation into its sanitary condition was
ordered. Chief Andrew Young, of the
tenement and factory inspectors, assigned
T. S. Barrow to the duty. H's investiga
tion disclosed a most wretched condition
of the sanitary appliances of the official

A New Hand Planer.

In the accompanying illustration we
present a general view of a new Hand
Planer which is being introduced to the
trade by the Egan Company, of Cincin
nati. The construction of this machine
is snch, it is claimed, that glued joints,
either concave or convex, planing out of
wind, cornering, chamferring, beading,
grooving, gaining and rabbetting may be
successfully executed by its use. The
I column is one casting cored out, the in-
I side being used as a tool box. The top
I is planed true, giving a solid foundation
for the incline plate to work upon. The
I journal boxes for the cylinder arc a part
i of the main column. It is stated that the
tables, which are over 7 feet in length,
:are planed true and are provided with a
rabbetting table which supports the stock
I either for cutting across or with the grain
I of the wood. Long straight knives are
employed for this purpose, effecting a
saving of both time and money. The
cylinder is made of solid hammered steel.
j Two sides are made plain for the purpose
of receiving the long knives, while the
other two sides are slotted for putting on

feet high," while a third referred to
chimneys that had been built 200 or 300
feet high. As these chimneys were, of
course, built thick at the bottom and thin
at the top, their hight affords no indica
tion whatever of the crushing strain upon
the base; and the second speaker's im
pression that , a good brick wall
would stand the pressure due to
its own weight if built 200 feet
high is far within the limit accepted
by those " absurd " persons, the architects
and engineers, who commonly allow a
pressure of 15 tons per square foot on good
brick-work, equivalent to the weight of a
column of the same brick-work of uni
form dimensions iu plan and about 268
feet high. Professor Baker, however,
throws the usual data completely asideand
says that in some experiments made by
himself brick piers in lime-mortar have
resisted a pressure of 108 tons per square
foot, while piers in Portland cement have
stood 180 tons per square foot. He asks
whether "any one ever heard of brick
masonry being crushed by any load
brought upon it in an actual structure,"
and evidently thinks that the ordinary
limit for crushing strength of brick-work
is set far too low. In regard to his

Hand Planer Mad? by the Egan Co,

building. The plumbing fixtures are de
tective and not separately trapped, the
waste and soil pipes are not properly
ventilated, the sewers are defective and so
are nearly all of the water-closet rooms.
The inspector discovered that there wasan
open sewer into the air shaft for the indi
rect heaters, and the foul gases are doily
being sent up through the building by an
air pump, as it were. The basins for the
hand holes on the sewers are partly filled
with filthy drainage. The catch-basin at
the south elevator tank is partly filled with
bad sewerageand improperly covered, and
as if to take especial revenge on the
Health Office, there is a defective trap on
the sink directly under the private office
of the Health Commissioner. The in
spector also looked through the prison-
house of the Central Station, and he re
ports that '•the cells in the police depart
ment are very offensive and the closets are
stopped up." Not only this, but the
closet for the detectives is fitted with a
defective trap. A worse state of affairs
could hardly be found, and Inspector
Young says the Department of Public
Works will be called upon to take imme
diate action. As the health of the city
officials themselves is at stake, the evils
will probably be corrected without much
delay.

beading, molding or other shape of knife,
according to the work to be done. Atten
tion is called to the fact that the Patent
Bevel Fence is simple in construction and
serves an excellent purpose. The fence is
planed true and suitable provision made
for adjusting it at any point across the
table. Each table may be raised or
lowered independent of the other and can
be adjusted any fraction of an inch to
suit the work to be done.

Crushing Strength of Brick-Work.

A recent issue of the American Archi
tectand Building News presents comments
upon an interesting letter written to the
Clay- Warier by Prof. Ira O. Baker, of
the University of Illinois, on the crushing
strength of brick-work which will be ap
preciated by our readers.
It seemsthat at the recent convention
of brick makers one of the members ex
pressed himself as being "provoked" at
the "absurd ideas" commonly enter
tained in regard to the resistanceof brick
work to crushing. During the discussion
which followed this declaration another
member said that "a brick wall, laid in
excellent mortar, 2 feet thick and of
ordinary brick, will stand its weight 200

question whether any one ever heard
of the actual failure of brick-work by
crushing under the load brought upon it in
a building, we cansay at once that we have.
Some years ago a building fell in Denver,
Col., under circumstances which showed
plainly that the failure was due to the
crushing of the brick-work under the ends
of a large wooden truss which supported
the front above the first story. It is true
that the bricks, a sample of which was
sent to us, were poor, but the load on the
wall, which we computed at the time,
was far less than that which Professor
Baker's piers sustained safely. How
many other cases of the kind there
may have been we cannot say, but
our impression is that they have
been tolerably numerous. The former
Superintendent of Buildings in New
York, Mr. Esterbrook, would not pass
plans which showed that the possible load
on any pier or wall of brick exceeded 14
tons per square foot, and as this limit is
different from that given in any book with
which we are acquainted, we suppose that
it must have been founded on experience
with the New York bricks, which are
ordinarily of excellent quality. In most
places, we think, the limit is 15 tons per
square foot, which is about equivalent to
Professor Baker's result for crushing,
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with a factor-of-safety of seven; and as a
factor-of-safety of six is commonly used
for members subjected to a crushing
strain in buildings, and is specified by
law as the minimum in some places,
we doubt whether, even on Professor
Baker's results, the usual limit can under
ordinary circumstances be with prudence
exceeded.

>E
RADE NOTES.

A VEUY INTERESTING ADVERTISING
noveltywhich isbeingdistributedto the trade
by the WabashNovelty Woodworks,Wabash.
Ind., consistsof a condensedcalendar for the
newyear,soarrangedthat it may be hung up
or it mayserveasaneaseluponthedesk. The
card is inclosedIn a heavy teather frame, the
bordorsof whichare inscribed with the name
aridaddressof thecompanyanda referenceto
the line of goodswhich they manufacture.
Beneaththe calendaris a secondcard bearing
a teleuraphcodedesignedtor the use of cus
tomerswhomaywishto ordergoodsbywire.

The Second Congregational Church
Society, of Rockford. 1.1.,contemplatethe
erectionof a church to cost from §80,000to
$100,000.Thoseengagedin thebuilding trades,
whodesirefurther particulars concerningthis
project, shouldaddressMr. John Barnes,of W.
P. &Jno. rlarnesCompany,Kockford, 111.

The Simonds Mfg. Company, of Fitch-
burg, Mass..aredistributing a calendarfor the
newyearwhichwill be found anornamentto
thedeskof those whomaybe favoredwith a
copy. The upperportion of the card,which is
engravedby Liverniore & Knight, of Provi
dence,K. I., is embellishedwith abeautiful pict
ure of anold-fashionedsawmill.Thecompany,
however,do not desireto conveythe impres
sion from this that theyareat all old-fashioned,
althoughthey havebeenfor 58yearsengaged
in themanufactureof cutting edgetools. The
beautiful picture partially restsupona large
circular saw,which in turn covers the limbsof
a large tree. Belowthe picture is thenameof
thecompany,theaddressesof their variousof
ficesand someadvertisingmatter relating to
the sawsand kniveswhich theymanufacture.
The calendarproper consistsof 13leaves at
tachedto the bottom of the card. Theseare
printed in blackonwhite paper,andgive in ad
dition thephasesof themoon.
Rowley & Hermance, Williamsport,
Pa., favor uswith a copy of a classifiedcata
logue of improved wood-working machinery
which they have just issuedfrom the press.
The catalogue is somewhat voluminous in
character, consisting of nearly 100pages of
carefully printed letterpress, profusely illus
trated with machinesmanufactured by the
Arm. The printing is in colorsandIsexecuted
with pleasingeffect.This is theseventhedition
of the firm'sclassifiedcatalogue,and in the in
troduction to the tradeattention is calledto a
number of new and improved machinesthat
have been improved and perfected since the
last cataloguewas issued. The statement is
madethat additionsare constantlybeingmade
to theArm'salready largeline of labor-saving
machinery; that the workshopsarc of ample
capacity to produce first-ctasswork andthat
the firm is in a position to satisfactorilymeet
the requirementsof the trade. Within the
coversof the cataloguebefore usattention is
given to an almost endlessvarietyof wood
working machinery,adapted for use in saw
and planing mills:, molding, door, sash and
blind factories, wagon shops and furniture
establishments. Kspecial attentionIs directed
to the firm's patent Common Sense journal
box, the main features of whicharecovered
by patentsalready securedand by othersnow
pending. Accompanying the catalogue is a
price list which will be found of interest in
this connection.

The announcement is made that the
business of manufacturing parquet floors,
woodcarpets,wainscotingandceilings of par
quetrypanels,establishedand carried on by
Peel& Metz, will hereafter be conductedby
thePeel& MetzCompany,which has been in
corporatedunderthelawsof theStateof New
York. The companyafter the fire in August
lastmoved into largerand more commodious
quarters, at 315 to 319East Twenty-second
street,and fittedthemupwith new machinery
of the most improved patterns more than
doubletheir capacity. W. b. Pell is president
of thenewcompanyandAnton Metz secretary
andtreasurer.

"Points on Varnish" is the head
line of an advertisementof Murphy & Co.,
Newark, Boston, Cleveland, St. Louis and
Chicago Thesubject under discussionis the
bone of contention betweenthe builder and
varnishmaker,andwhatthe firmhasto sayon
thispoint wehavenodoubtwill beappreciated
by thetrade.

The Robert B. Hugunin Window
Fixtuhe Mfo. Company,Hartford, Conn., set
forth in their advertising space this month
someof the merits of their Improved Patent
Screw SashBalance,which they are offering
thetrade. It is statedthat thisbalanceiseasily
applied,andthat it can be furnished at a low

cost. It is madeIn two widths and is adapted
for use in buildings, cars, libraries, vertical
slidingsash,doors,panels,&c.

The Stanley Rule and Level Com
paq, New Britain, Conn.,are pushingthe sale
of what is known to thetradeasStanley's" Odd
Jobs," a toolwhichcombinesmanyin one.

The merits of the Ideal Sash Pulley,
made by the Stover Mfg. Company.Freeport,
111.,areset forth in their advertisementelse
where in this issue. This pulley is madein a
varietyof stylesandsizesandismeetingwith a
largesale.

The Ludlow-Saylor Wire Company,
St. Louis. Mo.,arepreparedto furnish a great
variety of handsomedesignsof bankandoffice
railings,madeof wire, brassandwrought Iron.
They haveready for distribution a catalogue
referring to these goodsand containingillus
trationsof someof the designsin which their
railing cm behad.

The Canton Steel Roofing Company,
of Canton, Ohio, request those interested to
sendfor a copyof their catalogueof steelroof
ing,corrugatediron andotherspecialtieswhich
theyare preparedto furnish.

The National Iron Roofers' Asso
ciation heldtheir fourth annualconventionat
Cleveland,Ohio, on January 14with a repre
sentativeattendance. Thesessionswereof an
interestingnatureandthe subjectsconsidered
of importanceto thetrade. The officerselected
for the current year were, James A. Miller,
president;J. G. Battelle, vice-president,and
J. E. Annis,secretaryandtreasurer. The Exec
utive Committeeappointedwascomposedof C.
H.Connor.J. C. BattelleandJ, C.Snyder,while
aTariff Committeeconsistedof T. A. Scott,T.C.
SnyderandR. H. Hyndman.

TnE stockholders of the Allegheny
Geometrical Wood-Carving Company, held
their annualmeetingandelection at the office
of Dr. Goehring,No. 170."anduskystreet,Alle
ghenyCity, Pa., on theeveningof the18thinst.
Theelectionresultedasfollows: President,C.
L. Goehring; vice-president,W. H. Graham;
secretary,W. H. R. Hilliard; treasurer, Louis
Marchand; directors, W. H. Graham, C. L.
Goehring,William Troche,Louis Marchandand
W. H. R. Hllliard.

The Cresttile Conductor Company,
Crawfordsville.Ind.. setforth in their advertis
ingspacethismonthsomeof the reasonswhy
the company'sgoods give such general satis
faction. Theconductorismadein three sizes,
the lengthof sectionsbeingi feeteach."
Among the deleoates of the Builders'
Exchange,of Detroit, Mich., to theannualcon
ventionof theNational Associationof Builders
at St. Paul, Minn., on January 27,28and 29,was
Mr. W. J. Burten, presidentof the firm of W. J.
Burton&Co.,Detroit, Mich.

E. C. Stearns & Co., Syracuse, N. Y.,
presentin their advertising spacethis month
someinterestingparticulars relative to Warn
er's Patent Sliding-Door Hanger,which they
manufacture. In proof of the satisfaction
which this deviceis giving, the firm call atten
tion to te.-timouialsfrom someof the leading
architects whohave examinedinto its merits
andspecify it in work under their charge.

The Thompson Mfo. Company, of
Cleveland.Ohio,explain in their advertisement
thismonthwhy it is that thev are enabledto
quotesuchlow figureson their product. They
requestthosewhoare interestedto sendfor a
copyof their roofing catalogue claimedto be
oneof the finesteverpublished.

Charles A. Sterlinger, Detroit,
Mich., present in their advertising spacethis
month some interesting remarks relative to
thestockof woodworkers'toolswhich theycan
furnish. Their catalogueNo.12.containing200
pagesandover700illustrations is readyfor dis
tribution and will be sent to applicants on
receiptof eight centsin postagestamps.

deals with economical housekeeping, to
which four chapters are devoted. The
second section comprises ten chapters and
di scribes a journey through a house, be
jnnning at the porch and passing through
the different rooms, stopping now and
then to consider the various details. The
author then takes up the consideration of
plans of fifty convenient houses, most of
which represent work actually executed.
Following these are ten chapters devoted
to practical house-building, while the
37th chapter considers the business points
involved in building, such as the methods
of letting contracts with a view to se
curing the best results without waste of
money. How to secure a home is told in
the three chapters that complete the work.

Church Koofs.

NEW PUBLICATIONS.
CONVENIENTHOUSESWITH FIFTY PLANS FOR
the Housekf.epeb. By Louis H. Gibson,
Architect, 321 pages. Illustrated. Board
Covers. Published by Thomas Y. Crowell
& Co. Price $2.50.
This work the author states has been
brought out to meet the popular taste, and
from the examination which we have given

it
,

we are inclined to believe it will prove
successful. It is written in an entertain
ing style, is amply illustrated and appeals
to the taste of the man of moderate
means, as well as to that of his wealthy
neighbor. The aim of the author has
been to deal with the subject of houses,
their construction and arrangementlargely
with reference to the requirements of the
housewife, keeping in mind as well con
venience, stability and beauty of surround
ings. The first portion of

In dealing with the subject of roofs Mr.
W. Burges says :

I am not so much of an antiquary
as to advise the use of oak instead
of deal for our roofs. Oak was the
common wood of our ancestors and deal
is the common wood of our own time, and
had the case been reversed I am quite sure
that our forefathers, like sensible men as
they were, would have employed fir. But

if we look at the majority of thirteenth
and fourteenth century churches we shall
find very few open roofs. On the con
trary, the roof is generally of the simplest
construction, often with tie-beams, to
keep everything together, and boarded to
the bellies of the rafters, sometimes even

a fiat boarded ceiling. This afforded
space for painting and provided an air-
chamber between the church and theouter
rafters. Hence the edifice was cool in
summer and warm m winter. A small
window opened into this air-place and af
forded means of ventilation. Now, com
pare this with a modern church roof.
The timbers art of the smallest possible
scantlings ; the roof is open to the top, so
that in reality we see the straight-lined
arch magnified to its fullest possibleextent;
and the little window, deprived of all use,
twinkles up above and only servesto throw
in light where it is least wanted and to
expose the poverty of the whole affair. In
the present day so many people have got
to consider an open roof as a tine qua non
in mediaevalart that it is very difficult to
persuade them to the contrary. An open
roof to look well requires very large and
very intricate timbers, or it is almost cer
tain to look poor. Most of the open roofs
of our own country are of a comparatively
low pitch, and the space between the
principals was frequently boarded and
painted and treated like a ceiling. The
sameobjection may bemade to our church
furniture. It is generally very poor and
miserable. It is very true that the mold
ings in wood-wcrk should be more slender
and cut out than in stone, but then they
are generally combined in massesand the
whole effect is sharp and solid, as it ought
to be. The best pieces of ancient wood
work I know oi are the stalls of Amiens
Cathedral.

A circular is beit.g distributed by G.
Bickelhoupt stating that a notice having
been sent to the trade by some persons
who do not give their namesthat they are
doing business under the name of Bickel
houpt Skylight Works, he deems it proper
to notify the trade that he has no con
nection with su^h concern and that the
parties comprising the same are only the
successorsof Adam Bickelhoupt. Mr. G.
Bickelhoupt adds that he continues to do
business as successorof Bickelhoupt Bros,
at the only genuine Bickelhoupt Skylight
Works, Nos. 243 and 245 West Forty-

the volume < seventh street, New York.
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SomeChanges.

Even a casual examination of this num
ber of Carpentry and Buibling will show
the reader that we have made a number of
changes since the last issue. No doubt
many will be greatly pleased at what we
have done; others, perhaps, will regret
that any change whatever should have
bten made, not that there has been no im-
piovement, but simply because there is a
feeling cherished and encouraged by some

people that what is is best, and that any
change is lessdesirable than what at present
prevails. For ourselves we feci that ruts
are most excellent things if they are not
too long and too deep. From the com
mencement of this paper up to the present
time we have in a sensebeen in certain
ruts, not that our work has been without
variations, nor yet lacking in enterprise,
nor has any one complained that he was
tired of the ruts. The changes which we
are now making proceed from the feeling
that we can do some things that we have
not heretofore attempted, also do the
same things as in the past a little differ
ently, and thus pleaseour readers individ
ually and collectively much better thereby.
Variety, we think, will add zestto the feast.

Nature of the Improvements.

It is hardly necessary to catalogue the
changes that we have made. Someof them
are, perhaps, radical; others are likely to
be described as mere matters of taste in

arrangement, as, for example, the change
in the way in which illustrations ar: com
bined with the text. Stdl other changes,
however, appeal more directly to the
reader in view of what they will mean to
him in the course of a year's time. The

paper is to be larger than formerly ; pages
have been added and the increase is in
tended, principally, to affect the Corres
pondence department. This we feel cer
tain will meet with approval. One other
change which has been made to meet the
expressed wishes of a large number of

feaders should be mentioned, and that is
the new position of " Novelties." Instead
of this department occupying a .promi
nent portion of the so-called editorial
space, it has been transferred to the adver
tising portion of the paper. Descriptions
of new tools and new machines, new
features of construction and new building
appliances in general will be no less valu
able to those of our readers who are

specially interested in such mattersbecause

they are sandwiched between advertising

pages; while, on the other hand, the re
moval of the Novelty department from the

editorial to the advertising portion of the

paper meets the views of many who have
considered such matters less important to
them than other features.

Still OtherChanges.

Now, we have not got done making
changes in Carpentry and Building, for
others are already decided upon, and in
all probability some little variation at
least will be made in every number that is

brought out, comparing it with previous
issues, for a long time to come. All the
changes undertaken will be made with a

view to pleasing the reader, but how can

we make these changes intelligently unless
we hear from our readers, thus learning
what they like and what they do uot like?
Our readers know of old that in a sense

they are partners in . the management ol

this paper. If it is not what they want it
to be they have only to describe what will

pleasethem better in order tosecure it. We

shall not change our policy in this regard.
This suggests something which we have
often expressed before, and, in all prob
ability, will express again, perhaps fre

quently, in the future— namely, that we

would like numerous letters from our read
ers criticising our work and telling us just
what they think of what we are doing.
Speaking of enlargement, we have men

tioned that it will apply more particularly
to the Correspondence department. This

portion of the paper interests a very large
number of our subscribers, and can be

made still more serviceable by having
a larger number of contributors. We pro.

pose devoting more space to it simply with
a view to serving our readersmore accept
ably. We request, therefore, that our
readers at large co-operatewith us in using

space to the best possible advantage. Let
us have both suggestions and communica

tions for publication.

Causeof Fires.

The alarming frequency of disastrous

conflagrations in various cities of the
Union has turned the attention of the

Philadelphia Fire Department to the man
ner in which the woodwork contiguous
to hot-air flues in buildings is protected.
The investigation has been in progress for
some time, and the chief officers have dis

covered, they believe, the secret of many
of the conflagrations with which the city
has been visited. It is stated that the
faulty work is for the most part hidden by

imposing mantel-pieces, the flues, which

are seldom the width of the mantel-piece,
being hemmed in by massesof lath and

plaster, which, coming intc contact with
the hot-air pipes, are carbonized. This

charred wood subsequently ignites and the
combustion develops into a fire, entailing
a loss of property and not infrequently a

loss of human life. Another cause as

signed for the frequency of fires is found

in the manner in which wainscoting is run

over a brick flue. It is stated in such a

case that it is necessaryto drive wooden

plugs into the bricks and to nail the

wainscoting^to these plugs. The latter
carbonize and then ignite, with the result
that the flames are communicated to the
wainscoting. Fire Marshal Thompson is
understood to vigorously condemn the

practice of building narrow flues and fill

ing up the remaining space behind the

mantel-piere with inflammuble materials.

SeaGreenRoofingSlate.

For. some time past the slate market
has been embarrassedby the large amount
of seagreen roofing slate which has been

produced at the quarries and which has

been pited up far in excessof the demand.
Sea green roofing slate makes just as good
a roof perhaps as any slate that can be
named, but unfortunately it is not an un

fading slate. It has the 4»abit of chang

ing appearance in various ways after being
laid upon a roof, so that in time the parts
which are covered by it present to the eye
a " calicoey" appearance. For factories
and outhuildings and for all purposes
where the roof is not made a part of the

design and embellishment of the building,

sea-green slate is undoubtedly desirable,

but the unfortunate habit of changing
color, to which we have referred, makes a

comparatively small demand for it. The

market, as we have already mentioned, is

at present overstocked. An agreement
was entered into by the quarrynien a short

time since to reduce the output one-half

until the present accumulation begins to

move off. It is hoped that this effort will
produce the desired result, because the

presenceof fo large a quantity of a single

kind, for which there is no adequate de

mand, in a sensethreatens the stability of

the market for the other kinds.

MechanicalDrawing.

In discussing the importance of a knowl

edge of drawing to the mechanic en

gaged in any of the building trades, one of

our English exchanges observes: "The
interpretation of drawings by artificers

connectedwith building will be necessarily

imperfect till the art is made one of the

acquirements of the workman. In England

the subject has never been brought down

to the level of the workman's knowledge,

and only of late years has there been any

attempt to teach drawing to workmen in a

systematic manner. The technical schools

in France and Germany have long made

drawing an essential mode of training the

eye and hand. Every trade has to pass

through the stages of drawing. Copying

from paper examples is forbidden in some
schools, and the system is to get the pupil

to draw from models, so as to teach him

to apprehend the meaning of lines in per

spective, as well as to make him under

stand geometrical delineations. In our

opinion drawing can only be properly

taught by the aid of models, and a course

of well-directed model drawing will do
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more to instruct the eye and mind than
all the flat copiesand diagrams of the text
book."

ArchitecturalCompetitions.

The general question of the utility of

competitions among architects in determin

ing what plans shall be accepted for a
given building is one of perennial interest
to the profession, and one that is con
stantly discussed in the architectural
papers. A writer in the Building Netet a
short time since advanced some thoughts
on this subject which may interest our
readers. He said: " Whether better results
attend the giving of a commission to one
architect, or a competition in which a large
number of the profession are invited to send
in designs, is a question that cannot pos
sibly be answered under the present con
ditions. Are architects who compete more
or less able than those who are content
to depend on their private practice? Do the
chances of competition make it probable
that a more thoughtful or skillful design
can be acquired than by instructing
a professional architect of known ability
and experience to prepare one? The
chances in favor of obtaining a better
design by competition are increased by
the number of those responding and the
competency of the competitors; but these
two elements are uncertain unless the in
ducements to enter the lists are great. For
important public buildings the chances
are decidedly in favor of competition
when properly conducted, even if some of
the elite of the profession remain out of it

,

for the simple reason that a certain num
ber of able architects, unknown to fame,
are inclined to try their luck. So very
much, however, depends on the terms of
invitation and the discretion of the com
mittee of selection or their assessor,that

it may be safely asserted that the contri
butions of unknown talent and the chances
of securing the best designs may be prac
tically thrown away or lost."

Faults of CompetitiveDesigns.
The samewriter continues : " Were we
to sum up the errors and weaknesses of
competition design we should discover
that they were mainly the results of ra
pidity of execution and of the want of per
sonal attention and thought. They aresuch
faults aswe do not find in designs prepared
in the ordinary manner. The plan roughly
sketched is given to a lot of clerks to work
out, the elevationsand perspective sketches
are handed over to draughtsmen to make
the best they canof them. Between them a

set of drawings are prepared that bear
evidences of disagreement in several
particulars—elevations that do not agree
with the plans, plans that show no
careful revision, that are full of errors
and crudities, while the general absence
of detail and finish show the work has
been done piecemeal by different hands
not under the immediate control of one
mind. One greatmerit of dividing a com
petition into two parts— a ' sketch

'

and

a ' final stage .'— is that there is much less
of this crudeness and im|rerfection of de
sign possible. The ' preliminary or
sketch " designs are the work of one hand

— the architect himself— who has time to

think over and revise his arrangements be

tween the first and final competition.
There is evidently more likelihood of

obtaining studied designs by this mode

than when only one set of finished draw

ings are to be sent in on a short notice."

Matters and Things.
The most notable fact in the building
trades at the present time is the tendency
toward co-operationmanifestedby thevarious
local associationswhich havebeenformed,and
by theNational Associationof MasterBuilders,
which has recentlyheld its fifth annual con
vention. Plumbers, masons, bricklayers,
steam-fitters,sheet-metalworkers,roofersand
many others,through local associations,dis
trict organizations and national assemblies,
havebeenbrought into intimateacquaintance
with their fellows in the sameline of trade,
and that, too, with themost beneficialresults.
Men who formerly fearedandhatedeachother
as dangerous and unscrupulous competitors
havecometo respecteach otheras honorable
businessmen. Whenever a questiin arises
affecting any trade as a whole it is met at
present by the entire trade acting together,
while formerly therewasnot andcouldnot be
any concertedactionBecauseof the jealousies
that existed and which had full sway. Uni
formity in contracts, consistentaction in the
matterof apprenticesand tradeschools,equit
able laws concerning liens, readjustment of
relations between principal contractors and
sub-contractors,and proper distribution of
responsibilitiesamong owner, architect and
builder are only a part of thequestionswhich
havealready receivedattention thiough these
various organizations, and which will con
tinue to bediscusseduntil the building trades
havebeenraised to that high planeof honor
anddignity to which their importanceentitles
them.

—One very marked effect of this move
ment is the driving out of thebuilding business
of the irresponsible general contractor, and
theconsequentelevationof thesub-contractors,
who in thepasthavebeenbothbis dependence
and his source of profit. The scandalof a
building being let to a generalcontractorfor
10 to 50 per cent, less than its value, of the
undertakingbeingcommencedundertheman
agement of a plausible but utterly irre
sponsiblebuilder, dependententirely uponthe
mechanicalability andcapital of the sub-con
tractors to carry forward thework, and of an
ultimate abandonmentof the job by thecon
tractorbeforecompletionor of the final lossto
thesub-contractorsof a large portionof their
bills, is becominga thing of the past. Sub
contractors standing shoulder to shoulder in
themanagementof theu-affairs give thejerry
builders,theBuddenseiksof thetrade,and the
contractors with straw bondsmenvery little
opportunity to pursue their course. Square
businessdealing is beingmadea necessity—a
condition precedent—to the advantageof all
concerned.

-Less credit perhaps is due the various
building trades for this co-operativeaction
thanwould at first be accordedthemby those
unacquaintedwith the facts. Money interest
andselfprotectionare strongincentivesto any
line of action, and it was nothing less than
these,under the stressof the threatsof work
men,that first startedthemovement. Organ
ized labor on the one hand madeorganized
employersa necessityon theother ; but while
theassociationsamongthe masterswere first
brought about to deal with labor, their func
tions since they were established have been
greatly broadened. Nor has labor beende
feated. On the contrary, labor has found it

easierto enforceits reasonabledemandssince
theemployershave beenorganized than ever
before. Buildersarenotaverseto higherwages
and shorter hours fn themselves. They are,
In fact, disposedto favor themso longastheir
profits are not consumedthereby. Accord
ingly, the completionof organizationsamong
the masterbuildershas had the good effectof
putting the entire building interestsinto har
monyin askingof thegeneralpublic a reason
ableadvancein thepriceof buddings.

***

— I was asked a few days since what I

thought would bethe effectuponbuilding in
terestsof a decisionin thequestionof a World's

Fair in favor of New York as the site. I re
pliedthat it could not beexpectedtohaveany
othereffectthan tomake building very active
not only in the metropolis itself, bnt also
throughoutall the towns and cities near by.
This was the immediateeffect upon Philadel
phia whenarrangementscameto be madefor
holdingtheCentennial Exhibition in thatcity,
andby analogy the sameresults may be ex
pectedto foflow in thepresentInstance. The
private subscriptionin aid of the fair is some
thing over $5,000,000.TheCity of New York

is empoweredto raise$10,000,000more. Tak
ingtheseamountsasan estimateof thecost of
inaugurating the fair and adding what is
likely to be spentby the exhibitorsthemselves
in getting their displaysinto shape,thecostof
the various national,state, district and city
structures certain to bebuilt, the new hotels,
flatsandapartmenthouseslikely to beerected
near the grounds and thebuildingsnecessary
to the new transportation lines that will
be called into existence, we have a partial
view of the special activity likely to follow
upon the World's Fair project. New York
and Brooklyn in the past, when there has
been no special incentive to building opera
tions, have expendedas muchas$100,000,000
in a singleyear. To get ready for the crowds
thatmay beexpectedto visit thesecitiesupon
this occasionandto provideamusementplaces
for them may be dependedupon, I think, to
swellthe regular building businessto its maxi
mum,and thenaddedto this will bethespecial
outlay alreadyreferred to. Building at the
near-bywatering placesand summerresorts
has not beenactive for yearspast. The fair
will restore life there also, and it will be
strangetherefore if large operationsare not
seenat differentpointson the Long Islandand
Jersey Coasts. The same general principle
applies to Chicago or to any othercity that
may securethe fair. Therewill bea largein
crease in the building businessof that city,
whicheverit may be, not only in the prepa
ration of the fair buildings,but also in the
preparationwhich the businessmenandciti
zensseefit to makein anticipationof theevent.
It is to lie expectedalso that thespecialactiv
ity <fill draw to whatever city the fair fa
finally locatedin, a numberof buildersaswell
asmechanics,and that accordinglytherewill
beno lack of helpfor doing therequiredwork.

—While speaking of building matters
in and aroundNew York the thoughtof what
is likely to takeplacethepresentyearthrough
out the country is suggested. During thepast
few weeks I ha v e had the opportunityof con
versing with builders from various points,as
well also as interviewing architects in tb«
differentlarge cities. The universal expecta
tion seemsto bethat of a largeand profitable
building businessfor theyear. In someparts
of thecountry numerousnew factories are in
contemplation,while almost everywhere ad
ditions to existing establishmentsare being
provided In someof thecitieslargebusiness
structures,hotelsand theatersare projected,
while city residencesare also numerous;but
what is most important to builders in general

is the prospectof vastnumbersof dwellings o
f

moderatecost in almost every community.
From a casual inspectionof the field it would
seemthat morepeopleare preparing to build
just now than everbeforein thehistory of this
country.

Oliver.

THE PLATES.

In Plate IX we give a perspective view
and floor plan of an attractive district
school-house, produced from drawings by
C. Powell Karr, of New York City. A
description more in detail will be found in
another column.
Plates X and XI . are devoted to two
elevations of a church erected at Holly,
Mich., from plans prepared by A. C.
Varney & Co., architects, Detroit, Mich.
The details and description are published
on page 53.
Plate XII shows the perspective view
and floor plans of a conveniently-arranged
house of moderate cost, designed by W.
P. Kobinson, architect, Albany, N. Y.
The description and details are published
on pages 55 to 67.

Plans have been completed for the
Williamson Free School of Mechanical
Trades, in Philadelphia, and it is expected
that the school will open in May, 1891.



MKASURFMBNT OF ROOFS/

IF
SPECIAL RULES were required for es
timating the areaof the few figures pre
sented in the preceding article the me

chanic or apprentice not conversantwith the
higher mathematicsmight doubt his ability
to copewith the difficulties presented.From
the inspection of a trapezium it might ap
pear that somespecial rule was required to

By TR,IA.lSrCjHjHJ.

used in determining the area of any of the
following figures, so the tinner can feel
confident of his ability to estimate the sur
face of a roof of any shape.
In Fig. 24 is shown a square figure
whose area is determined by multiplying
the length of its two sides together. Sup
posing the sides of the figure to be 20 feet

to be correct. All rectangles, as Fig. 25,
are figured in the same general manner as
the square, the length of side being
multiplied by the width, as 30 x 10
= 800. Rectangles can be resolved
into triangles as shown by the
dotted line A C, which divides the rec
tangle A B C D into triangles, C B A and

Fig. 24.—Area of Square.

30FT.

Fig. 25.—Area of Rectangle.

C A

Fig. 26.—Area of Rhomboid.
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Fig. 28.—First Step with the Rule.
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Fig. 29.—Second Step with the Rule.

Fig. 30.—Further Illustration of Rule.

D C B

Fig. 27.—Illustrating Rule for Calculating
Area of Triangles. Fig. cl.— Triangle Changed to Rectangle.

MEASUREMENT OF ROOFS.
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Fig. 32.—Analysis of a Trapezoid.
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Fig. 33.- Trapezoid Changed to Rectangle.

F E

Fig. 34.—Analysis of a Trapesium.

A B

Fig. 35.—Analysis of'ja Pentagon.

estimate its surface, a rule that would be
difficult to understand. That such is not the
casewe hope to show in the present arti
cle. A rule has been given for calculating
the area of triangles which is so simple it

is believed all can understand it
,

and by
its aid the mechanic can calculate the area
of almost any plane figure he may en
counter in roots, no matter how irregular
its form may be, as all such figures can be
resolved into triangles. Such being the
case, extreme or special rules will not be

* Continuedfrom page31,February issue.

long, the area would be 20 x 20 = 400
square feet. By drawing a line diagonally
through opposite corners of the figure as
shown by the dotted line A C the square is

resolved into two triangles, the area of
each being one-half of the square, which
gives us an opportunity of proving our rule
for finding the area of triangles to be cor
rect, to multiply the base by the hight
and take one-half of the product. Thus
the area of either triangle A B C or A D C

is equal to 20 x 20 -*- 2 = 200 feet, being
one-half of 400 feet, which proves the rule

9 D A. One of the shapesoften metwith
in roof surfaces and one rather difficult to
figure to those not accustomed to calcula
tions of this kind is the rhomboid. The
area of this figure can be obtained by
drawing a line from opposite corners, thus
resolving it into two triangles, as has been
done with the rectangle. An easier way

is to multiply the length of one of the
parallel sides by the hight. Referring to
Fig. 26, the area would be obtained as
follows: 30 x 10 = 800 square feet. In
estimating the area of this figure the mis
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take should not be made of multiplying
the length A D by the side A B, but by
the hight A C. The hight in this case, as
in that of triangles, is the hight taken per
pendicularly to the side or base. It may .
be well to show further that the rule for
calculating a triangle—namely, to multi
ply the base by the altitude or hight and
take one-half of the sum—is applicable to
all triangles regardless of shape. As an
illustration of this let us take a triangle
of irregular form, as shown in Fig. 27.
The altitude is tound by dropping a line
from the apex A to the base B D at C.
We will suppose the base to be 24 feet in
length and the altitude 27 feet; the area
would be obtained thus : 24 x 27 -+-2 =
824. It will be noticed that the dotted
line A C resolves the triangle into two
right-angled triangles, the base of one of
which is 6 feet and the other 18 feet. If
we were required to prove our rule to be
correct we could do so by figuring the areas
of the two triangles, adding the results,
which would be the same as the area of
the triangle A B D. The area of the first
triangle, A C D, is 27 x 6 -+■2= 81 feet;
of the second, B A C, 27 x 18 -*-2 =
243, and the sum of these two products
is 81 + 243 = 324, being the same result
as obtained by first method. In the pre
vious example it has been shown how a
square, rectangle and rhomboid can be
resolved into triangles if desired, and that
the area of the figure was the sameas the
area of its triangles added together.
In order to show how the rule for find
ing the area of triangles is obtained we
have drawn Fig. 28. When we multiplv
the base (18 feet) by the altitude (27 feet)
we really obtain the area of the rectangle
FEBD, and by dividing by 2 the figure
is cut in half, as shown in Fig. 29, H G B
D, which gives the area of triangle in
Fig. 28, as Z being put in the place Z' and
X at X', the figure H G B D is formed,
which is one-half of Fig. 28 in area or
having the same area as the triangle in
Fig. 27. The reader can perform similar
experiments with other triangles. In Fig.
30 another form of triangle is shown. A
line dropped from the apex A perpendicu
lar to the base falls outside of the figure,
and it might appear to some that our rule
had encountered a rather hard customer in
Fig. 30, but as it is we have only to pro
long the base until it meets the perpen
dicular. By our rule we multiply the
base by the altitude and divide by 2,
-which gives 20 x 20 — 400 -t- 2 = 200.
That this is correct we will prove in two
ways. First, to obtain the area of the
triangle A C D we will first obtain the
area of the triangle A B D, from which
we will subtract the area of the triangle
A B C ; or in other words the area of A C D
is equal to the difference between the two
right-angled triangles A B D and A C B. An
inspection of the figure will show one that
the areasof the two triangles A B D and
ABC can be obtained by the rule already
given. The area of the larger triangle of
the two would be 80 x 20 = 600 -t- 2 =
800. The area of the smaller triangle
would be 10x 20 = 200 -+-2 = 100. Sub
tracting the latter froni the former we
have 300 — 100 = 200, the area of the
triangle A C D, being the same result as
obtained by the first method. In Fig. 31
the rule is shown to be correct in another
manner. Multiplying the baseby the alti
tude and dividing by 2 is the same as
drawing the line F G, which cuts off the
triangle X ; and multiplying by the base
D C might be said to cut off the triangle
C, as is done by the line C H. Let us sup
pose the triangle Z to be hinged to X at
a and X to be hinged to W at b, we
can turn Z to the position shown by
Z' and then turn Z' X to the position
occupied by Z" X', so the rectangle
D C H F is equal to the triangle D C A ;
D C being 20 feet and C H ( one-half of
the altitude) 10 feet, we have 20 x 10 =

200, the same result as obtained by the
two previous methods. In Fig. 32 an il
lustration is given of a trapezoid, which
figure, as will be seen on inspection, can
be resolved into shapes that are easy to
figure By drawing the dotted lines G A
and H B the figure may be changed so as
to consist of the rectangle A B H G and
the two triangles C H B and A G D.
Being considered as in this shape its area
is calculated as follows: The area of the
rectangle is obtained by multiplying the
base, 15 feet, by the hight, 16 feet, 15 x
16 = 240 feet. The smaller triangle has
a hight of 16 feet and a base of 2 feet,
which would give us (16 x 2 -t- 2 = 16)
16 feet. The larger triangle has a base of
8 feet and a hight of 16 feet, which gives
(8 x 16 •*- 2 = 64) 64 feet, making a
total of 240 + 16 + 64 = 320 feet.
This operation can be greatly simplified
by averaging the parallel sides and multi
plying by the width G A. Thus the base
D C is 8 + 15 -f 2 = 25 feet, and the top
B A is 15 feet. Adding the two together
and dividing by 2 (25 + 15 = 40 -*- 2 =

20) gives 20 feet as the average length.
Multiplying this by the width, we have
20 x 16 = 320, the same result as ob
tained before. The operation of averag
ing the lengths is shown in Fig. 38. O
is half way between D and C and N
between H and C, the triangle A being
placed at A' and B at B', producing the
rectangle O N K L. Fig 32 can also
be resolved into triangles by drawing lines
obliquely from D to B or C to A. Fig.
34 shows a trapezium, the area of which
can be calculated by the principles already
explained. If so desired this figure can be
calculated by resolving it into two tri
angles, which can be done, as in thf case
of Fig. 38, by drawing lines obliquely
from F to B or from C to A. We have
adopted another plan, however, as an ex
amination of the figure will show, and
have resolved it into two triangles—
namely, F E A and D B C, and a trapezoid,
a figure the area of which has just been
calculated. The two triangles are figured
by the rule already explained. Taking
the larger triangle first, we have: 13 x 15
-!- 2 = 97|. The smaller triangle would
give us 5 x 10 -t- 2 = 25. Then the cen
tral portion of the figure, the long side
added to the short side and averaged,
gives us 15 + 10 = 25 -t- 2 = 12|. This
average of the two sides multiplied by 7,
the width, equals 87|. Then we have
97| + 25 + 87| = 210, the area of the
trapezium F C B A, Of the various fig
ures, such as the pentagon, octagon, &c.,
their area can be figured by the rules
already given, as an illustration of which
let us take the pentagon (Fig. 30); draw
ing lines from the various points A B C,
&c., to the center it is resolved into five
triangles, or a line can be drawn from E
to C, which will resolvethe figure into one
triangle and one trapezoid.

National Builders' Convention.

The Fourth Annual Convention of the
National Association of Builders was held
in St. Paul, Minn., according to pro
gramme, commencing January 27. There
were present 119 delegates, representing
33 exchanges in as many leading cities of
the country. The convention was opened
by an address by the Mayor of St. Paul,
who extended to the members of the asso
ciation the freedom of the city. The
president of the association, E. E. Scnb-
ner, delivered an address covering in some
measure the scope of the work of the
organization, following which was the
transaction of routine business, prelimin
ary to the consideration of the topics
announced for discussion. The treasurer's
report indicated a balance on hand, while
that of the secretary showed an increase in

the membership, seven leading cities hav
ing been admitted during the past year.
A resolution instructing the Executive
Board "to consider the practicability of
organizing local and State societies, and a
national society composed of employers
and employeesof all trades and callings of
the working people, with a view to bring
ing them into closer communion with each
other in relation to employment, labor
and compensation," was offered and be
fore the close of the meeting adopted.
The morning session of the second day
was devoted to a discussion of trade topics.
The Legislative Committee presented a
resolution to the effect that Congress be
petitioned to authorize the Secretary of
the Treasury to furnish to the Builders'
Exchange in various cities plans and spec
ifications of all public work, to the end that
membersmight estimate and submit pro
posals for the same. The subject, " Shall
the National Association recommend the
adoption of theeight-hour day in the build
ing trades, and if so when and under what
conditions," brought out a great deal of
animated discussion and a comparison of
the number of hours of work current in
different cities. It was finally decided to
leave it to the local bodies to adjust the
number of hours of labor as circumstances
and conditions by which they are sur
rounded should dictate. The establish
ment of the system of payment by the
hour was also recommended as an abso
lutely necessarysafeguard. The discussion
of the subject of lien laws was interesting,
and was participated in by George C. Press
ing, who advocated their repeal, and by
Richard Deeves,who took a stand in favor
of equitable lien laws. Mr. M. J. Sulli
van read a paper on the subject of " Sub-
Contracting " which was listened to with
deep attention. At the close of his re
marks a resolution was offered to the ef
fect that the system of sub-contracting be
not encouraged, for the reason that on the
whole the system is unjust to the master
mechanic, detrimental to the progress of
mechanical skill and knowledge, and that
it tends to do away with the reasonable
profits of the sub-contractor. The matter
was, however, referred to a committee of
five to report at the next convention, to be
held in New York in February, 1891.
During the session of the third day a paper
by B. McCarthy on " Manual Training in
Public Schools " was read by Mr. Purring-
ton in the absence of the author. This
paper strongly advocated the introduction
of manual training as an auxiliary to the
high schools, if not as itsubstitute forthem.
and awakened no little interest on the part
of the attending delegates.
The following officers were elected for
the ensuing year: President, John J.
Tucker, New York ; first vice-president,
A. M. McAllister, Cleveland; second vice-
president, Anthony Iltner, St. Louis;
secretary, W. H. Sayward, Boston, treas
urer, George Tapper, Chicago.

The Standard Mfg. Company, of Pitts
burgh, recently made a very large ship
ment of bathtubs for use in the California
Hotel and Theater, now being erected at
San Francisco. The building is owned by
Mrs. Kate McDonough and the work is in
charge of J. M. Woods, architect and en
gineer. The tubs were made especially to
order, the words " The California" being
cast on the sides of the tubs and also on
the brasswork, which is particularly finely
finished. Two carswere necessaryto trans
port the tubs, which were shipped direct
from theworks of the Standard Company,
in Allegheny City, Pa. The firm inform
us that they consider the receipt of this
order as a strong indorsement of the
merits of their goods, as Mr. Wood
visited a number of plumbing supply
houses in different parts of the country be
fore placing the order.



PROPERTIES OF THE ELLJPSE.

HISTORY
INFORMS US that the works

of Apollonius and Archimedes were
the first in which conic and cylindric

sections were treated of. Archimedes is re
ported to have been killed 208 B. C, but
these ancient philosophers did not know
that the planets move in elliptic orbits.
One of themost interesting and useful linear

By J. H. MONCKTOlSr.
" an oblique section through the opposite
sides of a cone." In Nicholson's Archi
tectural Dictionary, under the head of
" ellipsis or ellipse," we are informed that
"the ellipsis is a conic section formed by
cutting a cone through the curved surface,
neither parallel to the base, nor making a
subcontrary section." In the last-men-

books used in colleges and schools for
teaching this branch of mathematics.
To Describean Ellipse, Using Three Pins
and a Thrmd. —Let F D, Fig. 1, be the
given major axis ; bisect F D in J ;
through J draw H C at right angles to D
F ; make J C and J H equal the required
semi-minor axis ; take J D, the semi-
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Fig. 1.—Method of Describing an Ellipse, Using Three
Pins and a Thread.

Fig. 4.—Diagram Showing Method of Obtaining Semi-
Ellipse.

Fig. 2.—Describing an Ellipse, Using Trammel.
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Fig. 3.—Method of Using Straight Edge in Describing
an Ellipse.
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Fig. 5.—Representation of an Ellipse.—Scale, 1-3Inch to the
Foot.

THE ELLIPSE.—A SECTION OF A CONE AND A CYLINDER.

geometrical figures is the ellipse. The
splendid architectural structures of the
ancient Greeks were largely embellished
with moldings of the elliptic form ; those
of the Romans were composed of parts of
circles. The form of the ellipse is made
use of for the arches of bridges and often
to crown the openings of doors and win
dows in the exterior of modern houses;
and has also various applications in their
interior construction and ornamentation.
The ellipse is designated asamathematical
oval. Also all other figures which re
semble the ellipse are ovals, though with
very different properties. In Worcester's
Dictionary the ellipse is defined simply as

tionid dictionary 13 different methods are
given for describing ellipses and two for
representations of the ellipse. By far the
larger number of methods given for draw
ing ellipses are uselessor inconvenient for
the purpose ; and, in fact, it would seem
that some of the peculiar examples of pro
ducing the elliptic curve are put forward
more m the nature of curiosities than as
likely to be practically useful. In the fol
lowing examples I shall give only the more
useful ways of describing an ellipse, ex
plaining someof its properties not gener-
al'y known and not to be found in any of
the works treating on geometry, diction
aries of architecture, cyclopedias or text-

major axis, for radius and with one foot of
the compasses on C describe the arcs A
and B ; drive pins at A and C ; then
stretch and tie a thread between the three
pins A, C, B ; remove the pin at C, and
with apencil, keeping the thread stretched,
describe the curve CEFHDC; B is a
focus and A is a focus ; B and A together
are foci. The exact length of the thread
equals the major axis F D, and the sum of
two lines formed by the thread from foci
A B to any point in the curve is constant
and equal to the major axis ; as, for ex
ample, let E be a point in the curve, con
tinue the line AEtoG indefinitely, make
E G equal E B ; then A G equals F D,
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the major axis. This mode of project
ing the ellipse is theoretically perfect,
but in practical use its objections are the
stretching of the thread, thereby making
the figure imperfect ; also the pin-holes in
the paper when the drawing is required
on that material, or variations consequent
on inexact tying of the string. Unlike the
circle, joints cannot be obtained through
the curve by drawing lines from the cen
ter, but anywhere between the axes are
found as follows : Let E, for example, be
a point through which a joint is required ;
bisect the angle formed by drawing lines
from the foci A B, asA E and B E, set
ting off equal distances E K and E L ;
then, with any radius greater than L K,
on L and K as centers, describe intersect
ing arcs at O ; through E draw O P, the
normal or joint line sought. A tangent
to the point E will be a line passing
through E at right angles to O P. Where
many joints through the elliptic curve are
required a new and much more simple
method of finding their direction is given
in Carpentry and Building of January,
1889, page 9.
To Describe an Ellipse by Means of a
Trammel or Ellipsograph. —This instru
ment, commonly called a trammel, gives
the most perfect meansknown for drawing
ellipses. It consists of a grooved cross,
Fig. 2, made of wood or metal, with its
arms set at right angles; also a rod with
pins or other devices that slide lengthwise
on the rod, and are fixed as required for
drawing .ellipses of various dimensions.
Let 8 U and R T be given axes of an
ellipsis ; on the rod let Q be the place of the
pencils, Q M the semi-minor axis, Q N the
semi-major axis ; then M and N will be the
places to fasten the pins, which are moved
through the grooves of the cross as shown,
while the pencil at Q describes the ellipse
Q 8 T U R Q. The difference between
the semi-minor and semi-major axes,which
is M N, will always give the length of the
arms of the cross from the center each
way.
To find the circumference of an ellipse
multiply half the sum of the axis by
3.1416.
To Describean Ellipse by Finding Points
in the Curve, Using for That Purpose a
Straight Edge of a Strip of Paper or
Wood.—Mark on the edge of the strip
(Fig. 8) the following : E as the place of
pencils; E F, equal to A O, the semi-
minor axis ; E G, equal to A B, the semi-
major axis; then move the strip and mark
the point each time, as shown at X X X X,
keeping at eachmovement G on ihe minor
axis H O and F on the line of major axis
B D ; through thesepoints tracethe ellipse.
The strip here made use of takes the place
of the trammel-rod described in the pre
vious figure ; the points F and G, the pins
of the rod, are here moved on the lines of
axes H O and D B, instead of in the
grooves of a cross. Not many points, X
X, &c., are required to trace the curve;
there are only five in each quarter of this
ellipse.
To Describe a Semi-Ellipse Through
Points found by the Intersection of Lines.—
The lines 'forming the parallelogram
C Y Z A, Fig. 4, are tangent to the ellipse
at C W and A. C A is the major di
ameter and V W the minor, and, although
these are the diameters as stated, they are
not the axes of the ellipse; therefore this
method of intersecting lines is madeuseof
to describe the elliptic curve. The axes
of an ellipse are always at right angles,
and when given the curve maybe traced to
better advantage by proceeding as ex
plained at Fig. 3. Let C Y, A Z, C B
and B A each be divided into an equal
number of parts; draw lines from the
points of division XXX, <fec.,to W ; also
from the divisions at A Z to W; draw
lines from V through each of the divisions
at C B. touching the corresponding side
lines at O O, &c. ; draw lines also through

the divisions at B A from V, touching the
corresponding lines 8 8, &c., and through
the points thus found trace the elliptic
curve C .W A. The dots at C V A merely
indicate the remaining half of the ellipse.
To draw a Representationof an Ellipse.
—Make this drawing to a scale. Let the
major axis A B, Fig. 5, equal 8 feet and
the semi-minor axis N K equal 2 feet 6
inches. Describe the quarter-ellipse A K
by the n.ethod given at Fig. 3, and divide
the curve into ten equal parts ; take five
parts K J, and on J as center, with any
radius greater than J K, describe an arc at
Q and P ; on K, with the same radius, de
scribe arcs intersecting at P and Q;
through Q and P draw the line Q C ; make
K L equal K J ; on C ascenter describe the
arc JKL; take three parts J H, and on
H as center, with any radius greater than
H J, describe arcs at V and O, and on J,
with the same radius, describe intersect
ing arcs at O and V; through V and O
draw the line V D ; at H A, the two re
maining parts, on H, with any radius
greater than A H, describe an arc at R
and X; on A, with the same radius, de
scribe intersecting arcs at R and X;
through R X draw R G ; prolong H G to D ;
on D as center describe the arc J H ; on G
as center describe the arc A H ; parallel
to A B draw D E ; make 8 E
equal 8 D, and N F equal N G;
make B M equal A H ; on E as center de
scribe the arc L M ; on F ascenter describe
the arc M B. For drawing an approxi
mate ellipse the abovemethod is the most
perfect for ellipsesof any proportion. Meas
uring the axesto a scale, and drawing one-
quarter an exact elliptic curve and
dividing this curve into ten equal
parts makes it possible to fix suitable
centers from which the different portions
of an ellipse may be described very nearly ;
and being a scale drawing, the proper cen
ters may be set off for drawing a full-sized
ellipse just as correctly. These centers
may be controlled at pleasure. For in
stance, if the curve at J H is found to be
too convex the centerD may haveiucreased
radius on the line V D. Again, other cen
ters may be found by including, say, from
K, on the quarter A K, four parts, three
parts, two parts and one part, instead of
five, three and two parts, as given. Also,
if thought desirable the quarter-ellipse A K
may be divided into fifteen parts and cen
ters fixed by the methods shown for five
parts, three and two parts.
The Ellipse as Derived from a Cone.—
Let 8 N T, Fig. 6, be the elevation of a
given cone of which N is the vertex, N M
the axis, 8 T the baseline and M B A C M
the circle forming its base, and from
which the sides 8 N T N converge in
straight lines at all points of its circum
ference to the vertex N. Let X Z be the
line of a cutting plane ; bisect X Z in Y ;
through Y parallel to the base 8 T draw
W U ; on O at the axis as center describe
the semicircle U V W; parallel to N M
draw Z Q, Y E and X P. The section
produced by cutting the cone on the line
X Z is an ellipse whose major axis E J
equals X Z, and semi-minor axis F H or F
G equals Y V. The peculiarity of this
conic section is that a horizontal projection
made vertically under the section ob
tained on the oblique cutting plane is
alsoan ellipse, as at Q P, ED. ED equals
HG.
The Ellipse as Produced from a Cylin
der.—The axis of a cylinder is a line
drawn through the center of the ends.
The ends will be equal circles at right an
gles to the axis. When a cylinder is cut
by a plane oblique to its axis the section
produced by the cutting plane is an
ellipse. The major axis of the ellipse will
vary with the angle of the cutting plane,
but the minor axis will always equal the
diume'.erof the cylinder. A hollow cylin
der is taken to illustrate this problem, be
cause with it some further properties of

the ellipse can be shown. Let K L N M
(Fig. 7) be the elevation of a hollow
cylinder cut obliquely by a plane on the
line L N. The base of this hollow cylin
der on the line K M is given as shaded
between the two circles H E and P E and
described from the center F. Parallel to
BEL draw C V, E F J, D O and A
N. At right angles to L N draw
L Q, V R, J U, O 8 and N W;
make L Q and N W each equal F H,
connect Q W, make J X T U equal
E P G H ; then W Q is the major axis andJ U the mmor axis of the larger ellipse
produced by the cutting plane L N. The
axesof the smaller ellipse are 8R and X T.
If this cylinder were a solid the oblique
section derived from it would be the larger
ellipse only, but by using thehollow cylin
der with its concentric circles, concentric
ellipses are also produced on the same
plane, showing that concentric ellipses
are not and cannot be parallel ellipses (or
with equidistant curve lines like concen
tric circles) but their axes lie on the same
axial lines and are in the sameproportion.
Geometrically, in drawing ellipses with
out regard to their production from solids,
let Y U W be a given quarter-ellipse, and
requiring an adjoining ellipse whose semi-
minor axis is Y T ; then to find the pro
portionate semi-major axis, draw U W,
and from T draw T 8 parallel to U W, and
Y 8 will be the semi-major axis sought.
This may also be found arithmetically by
the rule of proportion.
An Elliptic Line Parallel or Equidistant
from a Given Ellipse is Impossible.—The
mathematical law of the ellipse is

,

that axes
of adjoining or concentric ellipses must
be in proportion ; and when this law is dis
regarded, say by drawing another ellipse
adjoining a given one, increasing or di
minishing the axis equally and not pro
portionately, the elliptic curves approach
and are only equidistant at the four
points of their axes. The following dia
gram will serve to prove that it is impos
sible to draw an elliptic line parallel or
equidistant from a given ellipse: Let C E

(Fig. 8
) be the semi-minor and C B the

semi-major axis of a given ellipse; in
crease theseaemi-axes E D and B A equally
lor an adjoining ellipse whose semi-axes
are C D and C A. With both these semi-
major and semi-minor axes marked on a

strip, as explained at Fig. 3
,

find points as
shown in the curves of both ellipses at the
same time, as M N, O P, F G, J K, &c.
Draw lines through N M, P O, G F

, K J.

&c. , showing the position of trammel-rod
at eachmovement in describing the elliptic
curves ; also trace the curve of the given
ellipse B M O F J E, and of the adjoining
ellipse ANPGKD. Now, if E D or

B A be taken for radius and M, O, F, J,

&c., each be taken for centers, and from
these centers the arcs N Q, P R, G H, K

L, &c., described, two things will be ob
served ; first, that the line A N P G K
—D of the adjoining ellipse is not
parallel to the given elliptic line

B M O F J— E, for if it were
parallel the arcs Q R H L

,

&c., would
tangent the elliptic line AD; 2, that

if a curved line be traced touching the
arcs A Q R H L—D, &c., that would not
be an elliptic line, although it would be
parallel and equidistant to the given ellip
tic line B E, thus showing that parallel or
equidistant elliptic lines cannot be de
scribed. The ellipse is described from
two fixed points moving together on given
axes constantly in line, but in this case

(as both curves are produced from the
samepoints of movement, because the in
crease of axes is alike) when the pencil

is at J the point K of the joining ellipse
will occur on the line J K ; then the lines
M N, O P

, F G, J K, &c., show the
changes as before mentioned at each
movement of the trammel-rod or strip,
showing, too, that the rod or strip at no-
point between the axes takes a position.
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normal to the curve while the distance
from curve to curve on these changing
lines is constant, but oblique to the curves
and most oblique at about the points F G
and J K ; and in this way the two elliptic
curves approach.
An Instrument that Describes Equidis
tant Lines from Given Ellipses. — This in
strument is provided with two slotted
legs, 8 V, 8 V, Fig 9, two equal arms,
V A, V A, and a slotted guide-piece, N O.

instrument, describing the required line
DZCB. As the instrument moves the
slotted guide-piece N O is constantly nor
mal to the curve as originally placed and
shown by X X, which is normal to the
curve at the point T.*
To Describean Oval Resemblingan Egg.—
One of the most remarkable properties of
the oval kind is the following, which may
be generated mechanically by the aid of a
pivoted arm connected with a slotted strip

L revolve the arm on its center, J, describ
ing the oval L P G N L.—Nicholson's Dic
tionary of Architecture.

Tin Hoof Formula).

Merchant & Co., Philadelphia, are send
ing to the architects a very serviceable
little pamphlet that ought to save the
architects much trouble, and at the same

Fig. 6.—The Ellipse as Derived from a
Cone.

Fig. 7.—The Ellipse Produced from a
Cylinder.

Fig. 10.—Method of Describing
an Egg-Shaped Oval.

Fig. 8—Diagram Showing that an Elliptic Line Parallel or
Equidistant from a Given Ellipse is Impossible.

Fig. 9.—Instrument for Describing Lines Equidistant from
Given Ellipses.

THE ELLIPSE.—A SECTION OF A CONE AND OF A CYLINDER.

The distance from the pivot T to either of
the pivots V V is equal. The arms V A,
V A move equally as the angle changes on
the pivots V V, held together by the
pivot at A, which also slides with the
changing angles in the slotted guide-piece
NO. Let H F E G H be a given ellipse,
8 8 the foci ; the string of the required
length is fastened as usual with pins
through the slot at S 8 and passed around
the pivot under T, moving about it freely
as the instrument is moved, the sameas it
would around the point of a pencil. To
describe an equidistant line from the
given ellipse : Place the pencil, say, at Z
and with a gentle pressure at N move the

of metal or other material. Let J K, Fig.
10, be the arm and K Q the strip slotted
at O O. The arm is pivoted with the
strip at E, and is also pivoted at J, and in
the movement revolves on the center J,
describing the dotted circle KRSY. To
describe the oval let J K equal half its
required length; draw the line Y R Q and
the line K Q; drive a pin through the slot
at Q, and with a pencil held at the point

* The instrument here describedis the in
vention of John C. Babcock, architect and
superintendentof theMechanics'and Trades
men's Free Evening Drawing School, New
York City.

time work to the benefit of the roofing
trade. The pamphlet, entitled ' ' Formulae;
How to Secure a Good Tin Roof," is of
convenient size, neatly bound in paper,
and contains specifications for flat and
standing seam roofs of the two common
sizes of plates. The specifications, Mer
chant & Co. write us, are simply intended
as a reference for the architects, and that
while they have inserted their own brand
in them yet any brand that the architect
may choose to use may be readily substi
tuted. The leaves of the pamphlet are
perforated, so that the one desired may be
easily torn out. The specifications follow
ing are copyrighted by Merchant & Co.
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Flat Seam Tin Roof, Using 28 x 20
InchesSizeSheets.— Roof to be coveredwith
"Merchant's Roofing " brand of roofing
tin ; each sheet to be stamped with brand
and thickness. Sheets to be of IC thick
ness, 28 x 20 inches size ; fiat seam.
When edged the sheetsare to show 19 x 27
inches exposed on the roof. The seamsto
be well solderedwith guaranteed half-and-
half solder—rosin being used as a flux.
The soldering irons should not weigh less
than eight pounds to the pair, using not
less than six pounds of solder to every one
hundred (100) square feet exposed on the
ioof. Roof flashed up at sides, and coun
ter-flashed with samebrand and thickness.
For gutters the same brand of roofing
plate as above is to be used in IX thick
ness. Have the tin carefully put together,
and the seamswell soldered. The tin to
be underlaid with best quality red rosin
sized sheathing paper, laid to lap at least
two inches. Barbed wire nails, No. 12 x 1
inch to be used every five inches in nailing
the tin to the boards. The tin to be
painted with Prince's metallic paint, mixed
with pure linseed oil (half boiled and half

raw) on the under surface before laying.
Immediately after roof is laid, carefully
clean off the rosin at seams; remove all
dirt, etc., and then apply two coats of the
above paint.
Flat Seam Tin Roof, Using 14 x 20
Inches Size Sheets.—Roof to be covered
with "Merchant's Roofing " brand of roof
ing tin ; each sheet to be stamped with
brand and thickness. Sheets to be of IC
thickness, 14 x 20 inches size; flat seam.
When edged the sheetsare to show 13 x 19
inches exposed on the roof. The seamsto
be well soldered with guaranteedhalf-and-
half solder—rosin being used as a flux.
The soldering irons should not weigh less
than eight pounds to the pair, using not
less than eight pounds of solder to every
one hundred (100) square feet exposed on
the roof. Roof flashed up at sides, and
counter flashed with same brand and
thickness.
For gutters the same brand of roofing
plate as above is to be used in IX thick
ness. Have the tin carefully put together
and the seamswell soldered.
The tin to be underlaid with best qual
ity red rosin sized sheathing paper, laid to
lap at least two inches. Barbed wire
nails, No. 12 x 1 inch, to be used every
five inches in nailing the tin to the boards.
The tin to be painted with Prince's
metallic paint, mixed with pure linseed
oil (half boiled and half raw) on the under
surface before laying. Immediately after
roof is laid carefully clean off the rosin at
seams ; romove all dirt, &c., and then
apply two coats of the above paint.
Standing Seam Tin Roof, Using 28 x 20
Inches, Size Sheets.—Roof to be covered
with "Merchant's Roofing " brand of roof
ing tin; each sheet to bestampedwith the
brand and thickness. Sheets to be of IC
thickness, 28 x 20 inches size; standing
seam. When edged the sheets are to show
17J x 27J inches exposed on the roof. The
seamsto be well soldered with guaranteed
half and half solder— rosin being used as a
flux. The soldering irons should not weigh
less than 8 pounds to the pair, using not
less than 1£ pounds of solder to every 100
square feet exposed on the roof. Roof
flashed up at sides, and counter flashedwith
samebrand and thickness. For gutters the
samebrand of roofing plate as above is to
to be used in IX thickness. Have the
tin carefully put together, and the seams
well soldered. The tin to beunderlaid with
best quality red rosin sized sheathing pa
per, laid to lap at least two inches. The
tin to be well cleated, and each cleat to be
nailed to the boards, at intervals of not
over 14 inches apart with two barbed wire
nails, No. 12 x 1 inch. The tin to be
painted with Prince's metallic paint, mixed
with pure linseed oil (half boiled and half
raw) on the under surface before laying.

Immediately after roof is laid, carefully
clean off the rosin at the seams; remove
all dirt, &c. , and then apply two coats of
the above paint.
Standing Seam Tin Roof, Using 14 * 20
Inches Size Sheets.—Roof to be covered
with "Merchant's Roofing " brand of roof
ing tin ; each sheet to be stamped with the
brand and thickness. Sheets to be of IC
thickness, 14 x 20 inches size; standing
seam. When edged the sheets are to
show 11J x 19^exposedon the roof. The
seamsto be well soldered with guaranteed
half-and-half solder, rosin being used as a
flux. The soldering irons should not
weigh less than eight pounds to the pair,
using not less than two pounds of solder
to every one hundred (100) square feet
exposed on the roof. Roof flashed up at
sides and counter-flashed with samebrand
and thickness. For gutters the same
brand of roofing plate as above is to be
usjd in IX thickness. Have the tin care
fully put together and the seams well
soldered. The tin to be underlaid with
best quality red rosin sized sheathing
paper, laid to lap at least two inches. The
tin to be well cleated, and each cleat to be
nailed to the boards at intervals of not
over 14 inches apart with two barbed
wire nails, No. 12 x 1 inch. The tin to
be painted with Prince's metallic paint,
mixed w.ith pure linseed oil (half boiled
and half raw), on the under surface before
laying. Immediately after roof is laid,
carefully clean off the rosin at the seams;
remove all dirt, &c. , and then apply two
coats of the abovepaint.

Carcass Roofing.

In small buildings, says J. Robison, all
the rafters are of one kind ; but in great
buildings the whole weight of the cover
ing is made to rest on a few principal
rafters, which are connected by beams
placed horizontally, and either mortised
into them or scarfed on them. These are
called purlins. Small rafters are laid from
purlin to purlin, and on these the laths for
tiles or the skirting boards for slates are
nailed. Thus the covering does not im
mediately rest on the principal frames.
This allows some more liberty in their
construction, becausethe garrets can be so
divided that the principal rafters shall be
in the partitions and the rest left unen
cumbered. This construction is so far
analogous to that of floors which are con
structed with girders, binding and bridg
ing joists. It may appear presuming in us
to question the propriety of this practice.
There are situations in which it is un
avoidable, as in the roofs of churches,
which can be allowed to rest on some
pillars. In other situations, where parti
tion walls intervene at a distance not too
great for a stout purlin, no principal
rafters are necessary, and the whole may
be roofed with short rafters of very slender
scantling. But in a great uniform roof,
which has no intermediate supports, it
requires at least some reasons for pre
ferring this method of carcass roofing
to the simple method of making all
the rafters alike. The method of carcass
roofing requires the selection of the great
est logs of timber, which are seldom of
equal strength and soundnesswith thinner
rafters. In these the outside planks can
be taken off and the best part alone
worked up. It also exposes to all the
defects of workmanship in the mortising
of purlins and the weakening of the raft
ers by this very mortising, and it^brings
an additional load of purlins and short
rafters. A roof thus constructed may
surely be compared with a floor of similar
construction. Here there is not a shadow
of doubt that if the girders were sawed
into planks, and these planks laid as
joists sufficiently near for carrying the
flooring boards, they will have the same

strength as before, except so much as is
taken out of the timber by the saw. This
will not amount to one-tenth part of the
timber in the binding, bridging and ceil
ing joists, which are an additional load,
and all the mortises and other joinings
are so many diminutions of the strength
of the girders, and as no part of a carpen
ter's work requires more skill and accuracy
of execution, we are exposed to many
chances of imperfection.
But, not to rest on these considerations,
however reasonable they may appear, we
shall relate an experiment made by one on
whose judgment and exactnesswe can de
pend. Two models of floors were made,
18 inches square, of the finest uniform
deal which had been long seasoned. The
one consisted of simple joists and the
other was framed with gliders, binding,
bridging and ceiling joists. The plain
joists of the one contained the same quan
tity of timber with the girders aloneof the
other and both were made by a most ac
curate workman. They were placed in
wooden trunks 18 inches square within
and rested on a strong projection on the
inside. Small shot wasjgradually poured in
upon the floors so as to spread uniformly
over them. The plain joisted floor broke
down with 487 pounds and the carcass
floor with 327. The first broke without
giving any warning and the other gave a
violent crack when 294 pounds had been
poure4 in. A trial had been made before
and the loads were 341 and 482; but the
models having been made by a less ac
curate hand, it was not thought a fair
specimen of the strength which might be
given to a carcass floor. The only argu
ment of weight which we can recollect in
favor of the compound construction of
roofs is ^that the plain method would
prodigiously increase the quantity of work,
would admit nothing but long timber,
which would greatly add to the expense,
and would make the garrets a mere
thicket of planks. We admit this in its
full force, but we continue to be of the
opinion that plain roofs are greatly su
perior in point of strength and therefore
should be adopted in caseswhere themain
difficulty is to insure this necessarycir
cumstance.

Zinc and Brick Work.

Recent experience in Germany points
to the fact that under some conditions
sheet zinc, when in direct contact with
brickwork, suffers from rapid corrosion.
It appears that in building the Berlin
City market halls some sheet-zinc work
which rested upon brick walls was deeply
pitted at a number of places, and particu
larly where the metal was in direct contact
with the bricks. Chemical examination
of these showed that they contain as high
as 1.14 per cent, of soluble salts, capable
of producing the destructive effects noted,
ana stimulated to more energetic action
by moisture. The proportion of such salts
will vary with different kinds of bricks,
and in some there may be nothing to in
duce such corrosion as that here noted. It
would be an advisable, and, in the end, a
cheap precaution to avoid immediate con
tact of sheet zinc and brickwork by in
serting a layer of roofing-felt or similar
material.

It is stated that Knoxville, Tenn., is
the center of the greatest hardwood tim
ber belt in America. The conditions are
most favorable for forest growth and the
greatest variety of timber and woods are
found in the territory adjacent to that
city. Poplar, cucumber, white ash, cher
ry, walnut, hickory, several varieties of
oak, chestnut, maple, beech, buckeye, red
birch, elm, basswood, sycamore,gum, pea-
wood, sourwood, holly, persimmon, white
pine, yellow pine, hemlock, spruce and
balsam are said to grow in abundance.



CHURCH AT HOLLY, MICH.

THE
ELEVATIONS and floor plan
which we present on our double
plate this month represent a church

erected at Holly, Mich., at a cost
of about $3,000, from drawings fur
nished by A. C. Varney & Co., Archi
tects, Detroit, Mich. It will be observed
from an inspection of the floor plan that in
the front of the church are two parlors,

The church was built tor the "Presbyte
rian Society." The details are given on
this page.

Vermont Slate Trust.

The committee on revision of by-laws,
says the Poultney (Vt.) Journal, ended its
labors after thorough considerations of

are understood to have come up for dis
cussion, but happily all differences, cen
tering mainly in the question of commis
sions on sales, were amicably composed
and the trust enters upon its third year
with better outlook than at any previous
time in its history. It is known that
stocks on hand in the West are down to
an extreme minimum so that while Decern-

\7 '- /,

□ □
i DI

i

r\ r^)/i i i(/ ~\MVtV/I 1 1 1 1 1 \/ 1 1 1 1 I 1 1 KJ\ 1 1 1 1 1 1 1'i\
"S

' " "
J

- L- \-J^
I -J
J 1/
/I 1 /

Shingling in Gable.

Detail at Front Door.

J 1 1 ,

«=B

"■j Ik '"' 1

"71 9 ! 1

~1 <* "''

1 .

Top of Large Windows. Floor Plan. Tower Belt Course.

Church at Holly, Mich.—Scale, Floor Plan, 1-16Inch.—Details, % Inch to the Foot.—(Elevations SeePlates X and XI.)

separated from each other and from the
auditorium by means of drop doors, while
in the rear of the church, with a door open
ing at the pulpit, is the pastor's study.
The auditorium has a seating capacity of
about 400. The building is finished inside
with ash and painted outside in mild colors.
Heat is furnished from a hot air furnace.

the points requiring amendment and the
annual election of officers took place Tues
day, January 14. The old board was re
elected entire The board of direction is

enlarged by the election of Mr. Pinkham,
of the Aniflan slate trust, Boston, and Mr.
Willis, of the Penrhyn Slate Company,
Middle Granville. Some knotty, points

berof the year just closed showed very light
salesas compared with the samemonth in
1888, when a cut freight rate stimulated
an unexampled movement in sea green
slate—the spring trade soon to open will
not be restricted by the plethoric con
dition of the market as it was a year ago
by the heavy shipments of the previous
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December. Prices, on the the whole, re
main about as they were, some changes
being made in transposing certain sizes
from one class to another. Griffith &
Nathaniel remain outside the pool, but
arrangementshave beeneffectedby which,
with the exception above named, the
whole seagreen product will find market
through the trust. Shipments by the trust
for the year ending December 31 were
115,339 squares. Twenty-one thousand
squares is the estimated quantity mined
and shipped outside of the trust, making
the aggregate product of the sea-green
slate region 136,339squares,or about 2730
carloads.

Design for a Schoolhouse.

We present in plate IX the perspective
view and floor-plan of a district school-
house, designed by C. Powell Karr, of
New York City. The building has two
schoolrooms, with accommodations for 100
children. The material of which the build
ing is to be erected is brick for the foun
dations and weather boarding to the eaves.
The front porch is designed to be inclosed
by the regular roof, and can be still further
inclosed in winter by meansof glass doors
and windows. One of the features of this
design is found in the provision for sep
arate coat and cloak rooms for boys and
girls, and library and teachers' study in
the rear. Ventilation is afforded by means
of foul air flues for each room, heated by
a central smoke-flue. Transoms are pro
vided over the principal windows, opening
inward so as to prevent drafts on the
heads of the pupils. The cloak-rooms are
placed in a separate hall in such a manner
as to be thoroughly ventilated. The
author estimatesthe cost of this structure,
exclusive of heater, at $2500 finished in
stained pine, and $2800 finished in hard
wood.

The Building Trades and Personal
Names.

The study of personal names, their origin
and precise meaning is a subject of interest
to every one. Looking over a directory
or glancing at the names on the business
signs, or even going through the cards of
one's business acquaintances, brings up
many queries as to the meaning of names.
Everyone has very firmly settled in his
own mind a notion about the origin of
such namesasSmith, Brown, Gray, Wood,
Stone, &c. Investigation, however, can
be continued much further and some very
pleasing results are sometimes developed.
One of our English exchanges a short time
since gave attention to the building trades
of mediaeval times as reflected in places
and personal names. The following ex
tract will undoubtedly prove of interest •
Shakespeare uses the term, "wearing
the complexion upon the sleeve," by which
a man may be known to the passer-by.
We find the parallel of this in personal'
names,for there are numbers among whom
we elbow our way in life who wear the
trade names of their ancestors, which
denote that some 500 years ago, or prob
ably at the coming of William of Nor
mandy, they were members of the then
building trade. To such men it would
be out of place to say "they had no
grandfathers," for they wear proof in
their names of a long line of ancestry.
In the building trade of these early times
the craftsmen were, broadly speaking,
divided into three classes—viz., the work
ers in metal (smiths), the workers in
stone (masons), and the workers in wood
(wrights). These primary sources of
nomenclature produce an interesting crop
of shoots or branches, some of which are
so warped and twisted by the attrition of
time as to be scarcely recognized in our day.

The great sources of iron were in Kent,
South Yorkshire and the Forest of Dean.
There it was smelted by wood on the high
est hills, the blasts of wind on these ele
vated spots being the only blasts at the
command of these primitive furnaces.
These old iron-works are reflected in such
names as Windhill, Windle, Windibank,
Windlowe, Winesbank, Winship (Winsop-
windhill) &c. ; and the preparers of the
fuel— the charcoal burners in the woods—
in Collier and Coleman, nameswhich have
nothing to do with the pit coal
of our day or the sea coal of former
times. The ore was no doubt, wrought
into ingots and bars by the smith at his
anvil; but water-power was subsequently
brought into use, and hence the forges,
forge mill?, forge valleys, &c., which
abound in our rural districts, the great
hammers of which, lifted by pegs in re
volving beams of wood, were the fore
runners of the steam-hammers and the
rolling-mills of our day. The dealers in
iron, the iron merchants of the past, were
the Ironmongers, a surname we occasion
ally find.
The great trade of the ironsmith was
divided into a number of branches—the
locksmith, bridlesmith (lorimer), girdle-
smith, nailsmith, arrowsmith, knifesmith,
bladesmith.shearsmith, whittamsmith, &c.
The building trade, as carried on in early
times, did not call for much assistanceon
the part of other than the locksmith, and
hence there was no special section of the
great family of Smiths associated there
with.
The Masons were not, as now, divided
into stone and marble masons; but they
undoubtedly represented the older race of
Stonehewers, a name we occasionally find
clipped down to Stonier. They may fur
ther be taken as the architects of their
time, so far as stone was concerned, as
this was undoubtedly the office of the
master masons. We do not find this as a
surname; but Master, Masterman and For-
man are common names, which are, no
doubt, associated therewith. The sites of
the old quarries are marked in such place
names as Stanfield, Stanton, &c., and the
works they carried out as Stonechurch,
Stonehouse, Stanbridge, &c.
The mostimportant craftsmen connected
with the building trade in mediaevaltimes
were the Wrights, or workers in wood.
With the exception of churches and forti
fications, which, after the Norman Con
quest, were invariably of stone, the build
ing trade was principally carried out in
wood, a system that obtained, broadly
speaking, down to the period of the
Reformation.
This great family of the Wrights, like
the smiths, was subdivided ; but the
divisions were strictly confined to
wood, although the origin of the
word is "a worker generally." The
earliest form in which we find it applied
to wood or timber is as Tree-wright, for
"tree " was the original form of wood or
timber, and hence we find it used in this
senseeven in our day—instance, rooftree,
sidetree, axletree, singletree, tree-nail,
&c. The subdivisions of wright are seen
in Wheelwright, Cartwright, Wainwright,
Plowright, Millwright, Arkwright, Chest-
wright (sometimes corrupted to Cheese-
wright), &c.. the two latter being the ark
or chest makers—the cabinetmakers of
those times—whilst the Wrights pure and
simple were the house builders — the
equivalents of the French or Norman
carpenters.
We may here note that nearly all names
commencing in " wood" have changed by
euphony to "eood." Goodlaw may be
taken as a corrupted form of Woodlaw, the
terminal "law "being "low"—a hill, and
hence it implied woodhill. The personal
names of Woodman and Goodman are
often seen, whereas the varieut forms of
Woodfeller and Goodfellow are rarely met

with. The most ordinary form in which
we find the first operators upon wood is
that of Woodhewer; but it is generally
met with in the following forms ; Wood-
yeare, Woodyer, Goodyeare, Goodyer,
Goodyere, Goodear, Goodere, or Good-
hare
We next find it in the hands of the Saw
yer, where, side by side, we find the older
Teutonic form of Sager and Ager, from
"sag" a saw. We next find the wood in
the public markets, as may still be seen in
Sweden and Norway, and hence the street
and place namesin our old towns ; instance
Wood street, Cheapside, London; Wood
hill, Grantham ; Timber hill, Nottingham,
and Norwich, &c., all of which indicate
wood markets of old.
Constructions of wood are indicated in
Acchurch (oak church), Woodchurch,
Woodhouse, Woodbridge, &c.
The framework of the house being put
up by the old wrights, other craftsmen
lent assistancein perfecting the structure.
The Dauber came in with his rubble or his
bricks to fill up the spaces between the
oaken framing, a tradesman who was fol
lowed by the Pargiter, who would face
and make good with clay or plaster; brick-
makers and bricklayers are not mentioned,
for bricks in these early times were called
tiles, the brickmakers tilers, and the brick
yards tileries or tile-houses. This does not
imply that tiles were not made and used,
for such was the case,although they occu
pied a subordinate position to briGks.
Tiles properly were fixed by tilers, and
hence our Tylers; but they were, never
theless, the bricklayers of those days.
The Slater was known, but his office
was connected with slats of wood or
shingles. This may be taken as a distinct
name, another part developing the varient
form of Shingler. Shingles are in com
mon use in Northern Europe and in Amer
ica, where the trade of the shingler still
exists.
The covering of buildings was an im
portant branch, and gave name to several
trades. The oldest were the helliers, a
name we sometimes find in the form of
Heller. It is equivalent to cealer, from
whence we obtain our ceiling, a covering.
A large branch of these roof coverers
were the thatchers, names which now ap
pear as Thaker, Thacker, Theaker and
Theker. The terminal "er," as in the
poulterer, became duplicated, and hence
Thackerer, Thackeray, Thackery, Thack-
rals, <fcc.
Another branch, more associated with
the better class of buildings, were the
lead-beaters, which are sometimes met
with in the forms of Leadbitter and Lead-
better. A later form of this trade name,
and one of Norman origin, is Plumber,

corrupted to Plummer or shortened to
Plumb.
Camden says: "Whoever reads the life
of Benedict, Biscop-Abbot ot Wearmouth,
will admire his industry in being the first
man that ever brought masonsand glaziers
to England." This may be true in the
caseof masons; but stonehewers, no doubt,
existed long before his time. In the in
stance of the glazier it may be true, for the
trade appears in such personal names as
Glasier, Glasyer, Glassman and Glass-
wright.
This trade followed that of the horner,
for glass as a medium for transmitting
light followed and gradually superseded
thin plates or sheets of horn. The hom
ers were generally supposed to have been
lantern makers; but their trade extended
to the glazing, so to speak, of windows,
and we can instance such windows being
in use in the rural districts of England
down to a few years ago.
Such, then, arc a few of the lights
reflected upon the building trade of
Mediaeval times by place and personal
names, a study which cannot fairly be
termed either barren or uninviting.
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A SEVEN-ROOM HOUSE.
ON
THIS and the following pages we
show the elevations and miscellaneous
details of a house designed by W. P.

Robinson, of 86 State street, Albany, N.Y.
The perspective view and floor plans are
shown in Plate XII. Inspection of the en
gravings will show that there are three
rooms upon the first floor, in addition to a
large hall designed to beusedasa reception
room. Entrance to the hall is through a
vestibule, which is calculated to protect
the interior from inclement weather. From
the reception hall access is obtained to
the kitchen, dining room and parlor. The
kitchen is provided with range and sink,
and has opening from it a large pantry
and a china closet, the latter leading to
the dining room. The china case in kit-
clien and dining room is provided with
doors above and drawers below the counter.
The cellar is reached by stairs placed
under the main flight. Upon the second
floor are four chambers, all of which are
conveniently reached from the main stairs .
Each chamber is provided with an ample
closet fitted with hooks.
From the architect's specifications we
learn that the first and second and attic
floor timber is to be 2 x 8 inch stuff, 16
inches on centers; the sill, 4x6 inches ;
rafters, 2x10 inches, 20 inches on centers,
doubled for hip and valleys. The short
spans are 2x8 inches ; the ridge, 2x10
inches ; piazza sill and plate, 4x6 inches.
The floor timbers and rafters are 2x6
inches, 20 inches on centers. Floor tim
ber is to be bridged every sixth foot with
i x 8 inch XX bridging. The studs are
to be of 2 x 4 inch stuff, 12 inches on the
centers and the angle stud 4x6 inches.
The Jstuds are to be doubled about all
openings. All outside wood finish is to
be of clear white pine, the outside casing
being 1J inches thick. The ceiling of the
piazza is to be of f x 3 inches matched Side (Left) Elevation.—Scale, % Inch to the Foot.

Front Elevation and Section.—Scale, % Inch to the Foot. See Plate XII for Perspectiveand
Floor Plans.

DESIGN FOR A SEVEN-ROOM HOUSE.
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and beaded battens with bead at angles.
The roof, face of gable, side of dormer and
under second story is to be shingled. The
first story is to be clapboarded with A inch
pine clapboards laid 4| inches to the
weather. The rail, newal, balusters and
parlor mantel are to be of oak, while the
other finish of first and second stories is
to be of white pine. The entire exterior
wood work is to be given three coats of
paint, while the chimnies are to be given
two coats. The roof shingles are not to
be painted. The hard wood stairs and
mantel are to be treated to one coat of
shellac and one coat of varnish and rubbed
down with pumice-stone and oil, all other
work of the first and second stories is to
be painted in three coats. All the win
dows, except attic and first story hall
windows, are to be provided with blinds.

The New York State Assessor, James L.
Williams, in his annual report shows that
there is an increased assessment of real
estateover the preceding yearof $990,583,-
117,and an increasedassessmentof personal
property of $7,646,595, making the total
for 1889$4,567,429,757. The assessorssay
that the personal property in the State
liable to taxation is fully equal to the
assessedvalue of the real, while the real
paysmore than 90per cent. Thus $2,500,-
000,000escapesassessment. In 1889$159,-
185,872, or about one-half of the total
assessedvalue of personal propeity in the
State, was invested in new corporations,
and since 1886the capital invested in cor
porations is nearly $600,000,000,while the
bonded indebtedness of the corporations
of the State, nearly all of which escapes
taxation, is over $2,000,000,000. Thirty-
nine counties show increases in real estate
values and 21 show losses. The assessors
says the complaints relative to the equali
zation of New York County are without
foundation; that the sales public and
private, made in New York show that the
assessmentis not more than 50per cent, of
the full value.

Contracts are soon to be awarded for
extensive new market buildings in Phila
delphia.

Detail of Doors.—Scale,H Inch to Foot. Sectionthrough InsideDoors.—Scale,\% Inchesto Foot.

Detail Corniceand Sectionof Front
Picture Mold.— Doors.—Scale.
Scale.1V6Inches 1HIn. toJFoot.
to Foot.

DESIGN FOR SEVES-ROOM HOUSE.— DETAILS.

(SeePlate XII for Perspectiveand Floor Plant.)
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Elevation of Dining-Koom Mantel.—Scale,
% Inch to theFoot.

SectionDining Koom
Mantel.—fcale. 1H
Inches to Foot.

SectionthroughChinaCase.
—Scale,1HInchesto Foot.
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Section Parlor
\ Mantel.—Scale,
VA,In. toFoot.

ChinaCase.—Scale,H Inch to Foot.

MainStair Case.—Scale,Hi!nch to Foot. DetailStair Case.—Scale,1HInchesto Foot.

DESIGN FOR A SEVEN-ROOM HOUSE.— DETAILS.

(SeePlate XII for Perspectiveand Floor Plana.)



PITCH OF ROOFS.
A
CORRESPONDENT in a recent issue
of the Building Aews presents the
following particulars relative to the

pitch of roofs and strains on roof-ties,
which will be found of more than ordinary
interest to many of our readers:
It may safely be assumedthat somepro
fessional gentlemen and others engaged in

ments were conducted at the side of a
street under heavy traffic, consequently
the vibration was similar to that of a roof
on any building adjoining a street. The
foot of " principal ratters " were dressed
smooth, oiled and placed on level bearings
of polished plate-glass to reduce the fric
tion as much as possible. If accurately

mum strain required to resist increase of
span. If the connections in tensile strain
are made of ordinary wrought-iron the
safe working section should be equal to
five times the minimum strain. This
margin of safety will be sufficient to over
come any defects in ordinary welding or
irregularity in the iron.

0.00 0.22 0.80

Fig. 8.

0.10

Fig. 7.

0.30

Fig. 14.

0.90

Fig. 15.

1.00

Fig. 16.

Fig. 17.

1.50

Fig. 18.

5 a C-5 a
E 00 o5 2 2a e 2
*4 u "•u °T

ao
4h S

3
3

3
a 1o
h3

•
c

a •§S5jj°2s 0
3 >5

1 100 62° 0.00 0.06 0.06
2 100 56° 0.04 0.16 020
8 100 53° 0.05 020 0.25
4 100 48° 0.10 0.40 0.50
5 100

SB
0.13 0.52 0.65

6 103 0.17 0.68 0.85
7 100 41° 0.22 0.88 1.10
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14 100 24H° 0.80 3.20 4.00
15 100 24° 0.90 3.60 4.50
16 100 23° 1.00 4.00 5.00
17 100 20° 1.22 4.88 6.10
18 lOit 18H° 1.50 6.00 7.50

Fig. 6. Fig. 13. Tableof Load, Angle of ltafter andStrains.

Pitch of Roofs.—Diagrams Showing Different Degreesof Pitch and Minimum Strain Required to Resist Increase of Span.

building construction have not always the
formula at their finger-ends to calculate
the strain on roof-ties when the rafters are
placed at the various angles as required in
ordinary practice. The following particu
lars are the result of careful experiment
repeatedly thecked to ascertain if any dif
ference was perceptible. The experi-

calculated the angles and strains indicated
on the accompanying drawings and de
scribed in the following table are not uni
form, but sufficient to enable any one to
arrive at a safe working section of tie and
connections to principal rafters.
The load is calculated at 100, and the
figures above each diagram show the mini-

If the tie and connections are made of
mild steel, well forged, a safe working
section to resist four times the minimum
strain will be sufficient— that is

,

with mild
steel resisting 38 tons per square inch and
not less than 30 per cent, of elongation at
destructive test.



CORRESPONDENCE.
Hand-Railing.

From A. D., Beloit, Wi*.— In glancing
over a copy of Carpentry and Building,
which accidentally came under my notice,
I observed numerous inquiries from me
chanics asking for information concerning
problems in hand- railing. As I have had
considerable experience as a a stair-builder
during something like 60 years of my
life, being now 85 years of age, I thought
I would send a letter showing what I have
learned by a study of the subject, which
has been continuous since the year 1825.
Inclosed I send a drawing of my system in
a single problem, trusting that it may con
tribute to aid the young men of the pres
ent day and stimulate them to excel in the
noble science of hand-railing. Referring
to Fie. 1of the sketches A B C is a quad
rant of the center of the rail. Draw C D
and E F ,to the pitch of the stairs. A F

tangent will be tangent to the ellipse.
Draw the line I S and at right angles to it
draw the level line. Parallel to the major
axis draw the slide line. Fig. 3 is another
way of obtaining the sameresult and needs
no further explanation, as the measure
mentsare the sameasFig. 2. Fig. 4 is the
mold for the rail. Draw the sameasFig.
2 for the central line at the end containing
the most acute angle. The mold is made
$ inch wider on each side so as to square
the joint, although the rail can beobtained
from a plank the same thickness or width
of the rail.
Fig. 5 is intended to show a method
for drawing the lines to square the vertical
sides of the rail. Take a piece of pine or
other wood and cut it by the pitch board.
Bevel the pitch line by the bevel for the
straight wood, as shown at L of Fig. 1 and
by the dotted lines of Fig. 5. Nail on a

experienced to cut out, after drawing the
mold, from a f-inch or £-inch board a rail
piece and squaring it. This will give con
fidence and the full knowledge that it is
right. Discard then the flexible rods and
you will with confidence proceed with
your work and produce a result both grati
fying to yourself and satisfactory to your
employer. I do not know that I can add
anything further in explanation of the sub
ject. If anything is not understood and
any further explanation of the subject is
desired, it would afford me the greatest
pleasure to know it. I shall be much
gratified if I have contributed anything to
make clear this sublime science and aid
the young men anxious to acquire a full
knowledge of the art.
I omitted to mention that if the gauge
shown at A and B of Fig. 5 tsjused, the-
center must be shifted for thejunderside

Hand liailing. —Diagram Accompanying Letter of A. D.

is the hight of two risers, there being four
winders in the cylinder. Draw D G in
definitely. Draw the arc B H and the
line from H to F. Draw the arc B I and
the line from I to F. Draw E B and ex
tend it to K. Draw the arc touching the
pitch line and draw L. M. Draw the arc
touching the tangent line and draw N C.
Draw the lines 1 2 and 3 4.
For the mold draw I P of Fig. 2 equal
to I P of Fig. 1. Draw the arc I F equal
to H F of Fig. 1. Draw thearc P F equal
to D G of Fig. 1. Draw F R equal and
parallel to I P. With the distance 1 2 of
Fig 1 in the compasses and with F as a
center draw an arc. With the distance 3 4
in the compasses and from I draw another
arc. Tangent to these draw the major
axis. At right angles at R draw theminor
axis. From 8 set up the line S T equal to
the radius A C of Fig. 1. With the dis
tance O F of Fig. 1 in the compasses,and
with F as a center, intersect the major axis
at 5 and 6—the places for the pins. Draw
the ellipse with a trammel or string and it
will pass through the three points. The

piece of board sufficiently wide to steady
the rail piece, as shown. Fix a round
piece sufficiently thick to hold it firm, as
shown at A. Make a gauge, as shown at
B, with a hole through it so that it will
slide easily on the pin. Provide two holes
for the pencils. Lay the rail piece on an
inclined plane, bringing it out or in or up
or down, so that the pencil coincide with
the lines on the end of the rail. Then
strike the lines for the vertical sides. The
pencil must be from .the sliding pin the
same as the inside and outside on the
plan. It will be seen that the block at A
is on the line above the base; it should be
at the dotted line. I place it there so as
not to interfere with the lines at Fig. 2.
To avoid confusion all lines entering the
cylinder must be the tangent lines and no
others, whatever direction they may take
after leaving it.
This is the science of hand-railing and
must be complied with. Any deviation
from it is an abortion and defect, leading
to confusion and doubt and causing delay
in its execution. I would advise the in-

and the slide line must be kept parallel
with the edge of the board nailed on the
beveled edge. I would also state that the
trace on the rail-piece will be on the
square end of the same, as shown at X of
Fig. 3. The bevel at L is for the straight
wood, that at M is for the center joint.
The reason for the position of Y in the
ellipse, Fig. 3, is that in consequenceof
there being two pitches the major axis is
shifted, not on the paper but in space,
the center of the cylinder being pivot.
After the rail is worked to a width turn it
up, and at the level line square across on
each side. From the center of the rail-
piece set off half the thickness of the rail
and you will have three points. The
level lines at the end and these points are
the ones to which to bend a straight flexi
ble piece. Mark the lines to work the
rail to a thickness. Leave the rail full at
the ends. Have a piece of the rail worked
half an inch thick, through which with a
brad-awl bore holes for the bolts and
dowels, with a level line upon it place it
upon the center line on the rail-piece.
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Prick through it. Bolt and finish it.
Work the pattern on the ends and mark
to it.

Ki^ht and Loft Hand Doors.
From G. F. M., Perm Tan, N. Y.—There
appears to be considerable dispute here be
tween prominent mechanicsasto what con
stitutes a right and what a left hand door.
One claims that a right-hand door is one
which, when going from the street into the
house the knob is grasped with the right
hand and the door swung around to the
right. Another claims the opposite,
because in going the reverse way
the knob is grasped with the left
hand and the door swung around to the
left. The point of dispute seemsto be as
to which is the face side of the door—the
one toward the room or the onetoward the
street. Of course this samerule would ap
ply to inside doors. I do not criticise, but
I think if the drawing in Carpentry and
Building were made with a less lavish use
of geometrical lines and rules it would give
greater satisfaction to the majority of me
chanics. Many of the problems can only
be figured out by an architect and are of
very little practical use to the average
workman. If any of the readers seefit to
throw any light upon the question which I
have raised I trust they will submit draw
ings of the simplest form possible.

ing was so buckled that the tinner had to
anchor through the middle of the sheets
of tin with nails and solder over the heads
of same, while that part which was laid
on seasonedlumber remained smooth and
even.

Design of a Mortar mill.
From J.W. A., hhpeming, Mich.— I have
looked through Carpentry and Building
for somemonths past, hoping to find a de
sign for a mortar mill. I should be glad to
see something of this kind published in
your columns.
Note.—Will not someof our readerswho
have experience in this direction furnish
something in reply to this question 1 The
subject is one that can be discussed to ad
vantage by a number among our readers.

Green Lumber for Roof Sheathing.
From J. W. D., Pueblo, Col.— In reply
to the question in the November issue of
Carpentry and Building as to green lum
ber for sheathing under a tin roof, I de-
fire to say that I have had a good deal of
experience in roof sheathing, especially in
large areas, such as warehouseswith roof
surfaces about 1800x 200 feet. I have
found in my experience that all sheathing
intended for tin roois should be well sea
soned heart lumber. It should also besized
to a thickness, soasto insure asmooth, even
surface. All boards should be laid close
together and always on the bias. If any
other than a shed roof, each side should
be run in opposite directions. The advan
tage of laying on the bias is that it will be
a strong brace and support for the rafters
without any bridges. It is a well-known
fact that all tin roofs will sweat, conse
quently something must be done to pre
vent the tin from rusting. For this I
recommend that the tin be painted one
•coaton the under side and that the sheath
ing be spread with one layer of soft felt
paper. This will not only prevent the tin
from sweating, but will exclude all moist
ure from the under side, besides deaden
ing the noise or rattle during wind storms.
On one occasion while I was superintend
ent of bridges and buildings for a certain
railroad company we had to erect on very
short notice a warehouse 90 x 506 feet. I
found that we did not have lumber enough
on hand to finish the building and, as we
were in a hurry, I ordered what was want
ing from the mill. Among the orders was
one for 20,000 feet of 1-inch sheathing.
This they did not have in stock, so had to
cut green stuff. We put it on green on
one end of the building. This was in May.
We left the roof unpainted until sometime
in October, when it was found that that
part which was laid on the green sheath-

Ratslng a Barn.
From E. 8. L., Columbus, Ohio.— In a
recent number of Carpentry and Building
I notice an inquiry from a correspondent
as to the best way of raising a barn. In
reply I submit a rough sketch of a derrick
which I have seen employed with very
satisfactory results. It required but six
men to raise the largest building and with
far greater safety than with the old method
of raising by hand. The sketch which I
inclose is self-explanatory. A is a bail of
li-inch iron ; B is a double iron block,
while C is a single block. The uprights
D D are 3 x 8-inch stuff, and maybeof any

Derrick for Raising Buildings.— By E. S. L.

length desired, although 32 feet is the
usual length. The bracesE E are of \\ x 5
inch stun, mortised in. The rod F is made
of iron as are also the cranks. The cap-
stand G should be made of hard wood, red
elm being the best. The large cog-wheel
should be at least 18 inches in diameter.
The rope employed must be determined to
a large extent by the size of the building
to be raised, but in the instance to which
I refer it was 1^inches in diameter. The
stay ropes are made \\ inches in diam
eter.

making Blue Prints.
From E. E. C, Bradford, Pa.—In re
ply to"N. D.," whose inquiry in regard
to the manner in which blue prints are
made or taken from the vellnm draw
ings of architects, appeared in the Feb
ruary number of Carpentry and Build
ing, I would offer the following: Make a
frame of ample size containing a clear

glass, with a back of wood divided in the
center and hung with binges. It should
be so arranged that one side can be turned
down and the drawing examined. The
tracing should be put in with the outside
against the glass. If it is desired to re
verse the drawing, put the tracing in with
the right side against the glass. The pre
pared paper should be placed behind the
tracing. I usually place two or three
thicknesses of newspaper between the
paper and the wooden back, so as to make
it perfectly tight and the paper smooth.
It also prevents the paper from shifting
when examined. This operation must be
performed in a dark room, red or yellow
light being used, but not too much of it.
Set the frame in the sun and expose from
5 to 20 minutes, according to the bright
ness of the light. Now take it in the
dark room and wash gently in a bath of
pure clean water, preferably rain water.
When the lines have becomedistinct, take
it out and pin on the top edge to dry. I
am of the opinion that better results can
be obtained by drying in the dark. My
bath consists of a wooden frame about
two inches deep, with a glass bottom set
into it

,

and melted beeswax run in the
corners to prevent leakage. The bath
should be sufficiently large to allow the
paper to be placed in it fiat— that is

,

without doubling. I print all my plans
and specifications in this manner. I write
specifications on tracing cloth with very
black ink, using preferably drafting inf.
As a general thing there are a number o

f

scraps of tracing cloth that are not large
enough for drawings, and these answer
very well for the purpose named. I tack
the cloth over a ruled blank so that the
lines will be straight. Prepared papercan
be obtained at any store carrying archi
tects. supplies, but I make my own at a

very little expense. I use the following
formula: Water, 1 ounce; red prussi-
ate of potash, 30 grains ; Ammonia citrate
of iron, 60 grains. Apply with a soft
sponge to good, heavy paper in a dark
room, and hang up in the dark roomto
dry. Great care must be used to keep the
paper from the light. Red prussiate o

f

potash is difficult to obtain, as it is rarely
kept in stock. Twenty-five cents, how
ever, sent to Moore & Hubbard Company,
druggists, Buffalo, N. Y., or any other
wholesale druggist wil' procure a supply
sufficient to last for years. Another recipe
which is very good and leaves the image
to be transferred in a different color is the
following: Coat suitable paper with a

2 per cent, solution of bichromate o
f

ammonia to which a little grape sugarhas
been added, and dry in the dark. The
paper containing the drawing is laid upon

it and exposed to the light until the pre
pared paper has assumed a gray color.
Now dip into a 1 per cent, solution o

f

nitrate of silver, one-tenth the volume o
f

which consists of acetic acid. The image
developed thereby consists of bichromate
of silver, which becomesdark brown upon
drying.

Framing a Barn.

From F. K., Kieler, Wi*.— I notice in

the December issue of Carpentry ami
Building a sketch of a barn frame sub
mitted by J. R. T., Lake Benton, Minn.,
who asks the readers of Carpentry awl
Building for their criticism of it. For my

part I am free to say that I do not like
it very much. I think it would bulgeout
on the sides if it was to be filled with hay.
The people in this section of the country
would not build such a barn at all. I wi"
try to show how the barns are built out
here. I enclose a few sketches which may
assist the reader to a better understanding
of what I propose to present. In the first
place I do not like drop-siding. Every
heavy rain will beatthrough themfromthe
side, and the boards will be just as wet
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inside as outside. This, of course, is cal
culated to causethe sill to rot. Out this
way it is the custom to employ shiplap.
If good eight-inch shiplap is put on up
and down when they are dry no water can
get through. In the second place I would

splices of the plates must be made good
so that the brace will not spread them
apart. This is for the purpose of strength
ening the end and to attach it more firmly
to the side. A board is nailed between
the gable shiplap on the end plate and to

the corner post. The end plates must be
well mortised with a double tenon to the
corner posts. The braces are alsomortised
except two in each gable of the gable pur
lin posts. Fig. 5 of the sketches shows a
barn as usually constructed in this section
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Fig. 1.—Gable End of Barn.
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Fig. 2.—Showing Position of Purlin Posts.
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Fig. 3.—Side Elevation of Barn.
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Fig 4.—Top View of Side Shown in Fig. 3.

put in plate braces. It costs less if prop
erly constructed, and is stronger by far.
Now, I will endeavor to show how I
would build a barn according to this
method. Fig. 1of the sketches shows the
gable end of a barn, 36 feet wide and 16
feet high on the sides. I cannot under
stand why J. R. T. allows his hay-door to
go down to the bottom of the barn. A
hay-door 8 x 12 feet, as shown in the
sketch, is large enough for any hay-carrier
or fork. Fig. 2 of the sketch shows how
the purlin posts run up from the side.
Below they are two feet from outside of
siding post to inside of purlin post. The
purlin plate runs nearly through the
center of the rafters. There is a sill run
ning crosswise where the purlin post
stands. Fig. 3 shows the side elevation
of the barn, while Fig. 4 shows the plate
braces, side-plate and purlin plate from
above. The plate braces run out level
with the top of the side-plate to the purli n
posts and are mortised with a tenon 2x6
inches and 11 inches deep, so as not to
weaken the post too much. A }-inch rod
goes through the purlin post to the side-
plate. The center rod has two taps on one
end on account of the center brace, which
does not go quite out to the post. The

PURLINPLATESXS

DOORWAY

12X12'

./
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Fig. 5.—Framing of Side of 60-footBarn.

PURLINPLATESXS

Fig. 6.—Top View of Side Shmvn in Fig. 5.

FRAMING A BARN AS SUGGESTED BY " F. K.'



62 March, 1810CARPENTRY AND BUILDING
of the country. It is 60 feet long and the
hall or driveway ii through the center.
It is 18 feet high at the sides. By
making it this hight the crossrails
will come more closely together for
nailing the shiplap. The farmers
here have a granary at one end of
the barn and stalls for horses, the re
mainder of the space being intended
for hay. When the barn is not so long as
that stated it is much cheaper to build it
with plate bracesalthough abarn could be
made with plate braceseven if it were over
100feet long. Somebarnsbuilt in that way
have stood now for a number of years
without the least indication of sagging of
the roof in the center. In fact there is not
a barn built that doesnot have plate braces
put into it. Narrow barns using no purlin
plates can be constructed in the sameman
ner, by putting a couple of commonbraces
below the plate braces to keep them in
place instead of the purlin posts. If there
are any readersof the paper who do not un
derstand this method of construction, and
desire further information, I shall be glad
to know it.

Strength of Timber.
From J. P. T., Patchogue, N. Y.—Hav
ing noticed in the December issue of Car
pentry and Building the question of "J. S.
H." regarding the strength of timber and
the answer thereto, I desire still further
light on the subject. I thought I under
stood, the rule given to find the breaking
load for a stick of timber where the span
and all dimensions were known, as given
in the answer to "J. S. H." Referring to
page 244 of the same issue of Carpentry
and Building, it is mentioned that some
tests were made at the car shops of the
Northern Pacific Railway, amongthem one
of a piece of white pine 2x4, the clear
span being 3 teet 9 inches ; also that of a
piece of oak of the same dimensions and
span, and in each case loaded at the cen
ter. Now, if I understand the rule given
to "J. S. H." and applied to the stick of
white pine referred to above, it would be
its depth (4) squared, multiplied by its
breadto (2), and that product multiplied
by 450, the co-efficient for white pine
given in the table published. The prod
uct thus obtained would be divided by
3.75, the clear span, and would give the
load in pounds at which the stick would

4s x 2 x 450
break. Now, -3-7)5

= 384°- As

thestick broke at 1610pounds, I would ask
if my conception of the rule is correct? It
is also stated that one-third part of the
constants should be taken in practice,

48x 2 x (450+ 3)
which means,I suppose, ^~tR
as the load that could be carried with
safety. As that means 1280 pounds, and
it broke at 1610, the margin is only 330,
which seems to me rather small. As in
the tests referred to it is not stated
whether white or red oak was used I will
not make the comparisons here, but simply
state that by the above method neither
would be to my satisfaction. As it is pos
sible that others may be as ignorant as
myself, an explanation might benefit many
besides the writer.
Answer.— In reply to the above we

would say our correspondent's understand
ing of the rule as to strength alone is cor
rect, and that the referenceto the breaking
of the beamsat the Northern Pacific Rail
way car shops is timely; by referring to
the continuation of the teply to "A. H.," in
the January number, "J. P. T." will find
other instances of discrepancy cited in
rules offered by our authorities which will
doubtless confirm the unsatisfactory im
pression he has foimed of empirical for
mulae which we have submitted. The
difference in results for strength alone is
obtained by the adoption of different
moduli of rupture, which in turn have

been obtained in various manners by dif
ferent men. It would trespass too much
upon the time of our readers to enter into
a history of this branch of strength of
materials, interesting as it is to refer to
it here, but it should be borne in mind
that it is not the breaking strength which
should be considered in designing a beam,
but its safe load within its elastic limit.
This limit has been ascertained to be such
a deflection at the center which will not
crack plastering sustained by the beam,
or a deflection not greater than %\s of
the span. By referriug to our rule No. 3
and testing the beam of Michigan white
pine and using Trautwine's co-efficient of
elasticity we find as follows:
4 x co-ef. of elasticity x B x D8 x def.

cube of clear span in inches

_ 4 x 1,600,000 x 24 x 65 x .09375 _
45 x 45 x45

76,800,000_ U2 00^,^ _ 8afecenter load,
91,125
or using secondrule, which is greatestcenter

B x Da
load within this deflection limit, ='

S8 x C
2x4x4x4 128 ~1( ,

-= =711 pounds.
3.75x 3.75x. 0128 .18
The two results ought to agree; that they
do not proves that the co-efficients of
elasticity taken were not identical. We
prefer to use for white pine a co-efficient
of elasticity which is based upon Profes
sor Lanza's experiments with large timbers,
full size. Mr. Trautwine's data are based
upon tests of beams, small both in sec
tional area and space, and would indicate
greater strength than it would be safe to
count on. The co-efficient of elasticity
suitable for good, sound white pine, free
from knots and shakes, may be taken at
700,000 instead of 1,600,000 as above.
By introducing this value in Rule 3 we
obtain a result of 368 pounds as the sale
center load within the elastic limits for a
beam 2x4 inches and 3.75 feet span. A
beam designed upon this basis would have
a factor of safety of more than four, at
least, which it should have to be reliable.
The piece of timber referred to seems,

so far as the report shows, to have received
but one test ; we presumethis is inaccurate.
It is only by the averageof a vast number
of tests that we can establish a criterion
for future use. We think, under the cir
cumstances, complete confidence cannot
be placed in these results, as enough data
have not been given for comparison with
other welUknown tests.

upper dotted line at A is for the sill or
the slats. I take it for granted thatthe
edge bevels are understood. Fig 2 of
the sketches is lettered to correspondwith
Fig. 1 and is introduced for comparison.
A miter-box with suitable cuts in it is the
best place to cut the slats, especiallywhen
they are worked as shown in Fig. 3. The
above explanation is applicable to any
pitch in ventilators, hip roofs, &c., also
for square wreaths in stair railing, with
some changes as may be briefly explained
by the use of Fig. 4 of the sketches. This
cut represents a stretchout of tangents
around a quarter cylinder of 12-inchradius
with rise of 6 inches over tangent C E and
9 inches over tangent B D. Without giv-

Fig. 1.—Obtaining Bevel by Use of the
Square.

12base-— •t

Fig. 2.—Diagram for Comparison unth
Fig. 1.

Fig. 3.—Section of Slat.

Knrl* lor Ventilator Slats.
From A. L., Stociton, Cal.— In the Sep
tember issue of Carpentry and Building
for 1889 I notice a communication from J.
C. Y., of Springfield, D. T., giving a
method of •btaining bevels for ventilator
slats and jambs. I will give a method
of obtaining the same with the square.
Suppose the jamb to have a pitch
of 9 inches rise and 12 inches
run, and the pitch of slats and sills to be
6 inches rise and 12 inches run. Apply
the square to a piece of straight edge
board with rise and run of jamb as shown
in Fig. 1 of the accompanying sketches.
As the rise of the sill is only 6 inches,
square from this on the tongue of the
square over to B as shown. Take A B
on the tongue of the square and swing up
to C, as shown by the dotted lines. The
bevel at C is the bevel or jamb at sill.
To obtain the bevel for the face of the
sill and slats take A E on the blade and A
F on the tongue of square and apply in
the samemanner as indicated in Fig. 1 of
the sketches. The bevel will be at the
tongue of the square If the sill is the
same pitch as the jamb take A I on the
blade of the square and swing to D. The
bevel thus formed at D is for face of jamb
at sill, while the bevel formed by the

Fig. 4.—Stretchout of Tangents Around a

Quarter Cylinder.

BEVELS FOR VENTILATOR 8LAT&

ing the manner of obtaining bevels I will
assumethat they are correct. Make / «
equalB C, the right over first tangent. Con
tinue / bto b. Draw a bparallel to D B ; a5is
the same length as A B. Therefore it will
be seenthat the hight raised over onetan
gent and the hypotenuse over the other
taken respectively on the tongue and
blade of tne squareand applied as shown
in Fig. 1 gives the required bevel. The
reason why I take the hight insteadof
base is becausethe plane of joint beingat

right angles to tangent the arrangementis
reversed and the hight becomes the base.
Where the tangents are equal take the

hight and hypotenuse as above described,

as the bevels are the same in all sizes of

cylinders when the pitch of tangents are

the same. Any part of the rise and bypot
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enuse taken in the sirae proportion as
above described will give the desired re
sult.

/Eollan Harp.
From J. W. P., Jr., Kokomo, Ind.—lo
the November (1889) issue of Carpentry
and Building " W. H. P." asked for in
formation about making an teolian harp.
I have nevermade oneof these instruments
myself, but have lately readof an inexpen
sive way of constructing them, and take
pleasure in giving " W. H. P." the essen
tial directions. Make a box with the top,
bottom and sides of thin beech-wood—say
I or J inch thick, and the ends 1} inches.
Form it the same length as the width of
the window in which it is to be placed.
The box should be 3 or 4 inches deep
and 6 or 7 inches wide. In the top, which
serves as a sounding-board, make three
circular holes about 2 inches in diameter
and an equal distance apart. Glue across
the sounding-board, about 2J inches from
each end, two pieces of hard wood i inch
thick and $ inch in bight, to serve as
bridges. Now procure from any musical
instrument maker twelve steel pegs similar
to those on a piano and twelve small brass
pins. Insert them in the following man
ner into the beech: Commence with a
brass pin, then insert a steel peg, then a
brass pin, and so on, alternating one with
the other, placing them J inch apart until
12 have been used. On the other end
commencewith a steel peg, placing it ex
actly opposite the brass pin at the other
end. Follow with a brass pin and then
with a steel peg, alternating to the
number of 12. By this arrangement a
steel peg and a brass pin will be opposite
each other, the object being to secure a
uniform tension to the strings on the in
strument. Now string the instrument with
twelve first violin strings, making a loop
at one end of each string, which put over
the brass pins and wind the other ends
around the opposite steel pegs. Tune them
in unison but do not draw them tight. To
increase the current of air a thin board
may be placed about 2 inches above the
strings supported at each end by two
pieces of wood. Place the instrument in
a partially opened window. If the draft is
not sufficient it may be increased by open
ing a door opposite.

Hanging Sliding Doors.
From C. M. 8., Marion, Ind. — In reply
to the inquiry of •'H. W. 8.," Elizabeth-
ville, Pa., I would say that I never saw
any doors hung before the partition is
plastered. I always put in the tracks and
line up the partition on the inside with
matched lumber and then hang the doors
after the plastering is put on. When I
put up the tracks I cut the proper pockets
in them to receive the rollers. The pieces
cut out of the track for pockets are se
cured with screws. There are directions
with each set of hangers, also detailed
drawings, showing the manner of putting
up the tracks. I cannot understand why" H. W. 8." hangs his doors before put
ting on the plastering when it is so easy
to do it afterward. In order to properly
hang sliding doors the work must be cor
rectly performed, the partitions must be
plumb and the tracks level.

From J. L. H., Seattle, Wash.— I am a
reader of Carpentry and Building and am
greatly interested in many of the questions
asked and answers given thereto. In re
gard to the question given on page 247 of
the December number, 1889, I would say
that the best and most substantial method
I have experienced of hanging sliding
doors on rollers above is to line the par
tition on both sides with flooring, that is
the insides, and put on the track. I then
cover the top of the track with 1x6 stuff,
or whatever the width of the pocket may

be, and then the doors may be put up be
fore plastering. The doors can be run
back in the pockets as no plaster can fall
either on the track or doors. This con
struction makes a strong partition, and
there will be no danger of warping, which
is so often the caseon account of light par
titions.

Question In Handralllng.

From F. P. C, Lincoln, flcb.— In reply
to the question of "J. C," Cedar Rapids,
Iowa, relative to handrailing, and pub
lished in the December number of Car-

and bottom, we have the pitch of straight
rail and pitch over tatigents ft c and e d,
being g h an;?g f. The pitch over 0 c and
ftd being equal to the diagonal a ebecomes
the directing ordinate and the diagonal d
d will become the seat. Set up from d
the h'ght ;/ k and join / e.

Referring now to Fig. 2 : To produce
the wreath pattern proceed by drawing a
line the entire length. Assume a" as cen
ter and set off right and left a" a and
a" a equal to * I. Hake a e of Fig. 2
equal to a e of Fig. 1. Make a" c of Fig.
2 equal to a c of Fig. 1. Join

1.—F. P. C"»Method of Constructing Rail /or Quarter-Circle of Winders, with
Wreath in One Piece.

Fig. 2.—Method of Producing Wreath.

QUESTION IN HANDRAILING.

pentry and Building for 1889, I take the
liberty of sending the following solution :
The sketch submitted by "J. C," shows
all the winders inside the cylinder which,
according to his idea of constructing a
rail for a quarter circle of winders, is the
best possible way of obtaining a wreath.
Permit me to differ with "J. C." For
beauty of grace and ease, the arrangement
is decidedly wrong. It makes the ramps
at the top and bottom too abrupt. Fig. 1
it the sketches I submit as being the
shortest, the most simple and the most
easy of application of any method I have
of getting over a quarter circle of
winders to connect with straight rail at
top and bottom, making the wreath all in
one piece. By unfolding tangents, steps
and risers in the cylinder and connecting
them with a square step and riser at top

c e right and left and we have the
angle of the tangents and arc equal to
g J and g h Fig. 1. To find the plumb
bevel for both ends of the wreath take a"
as center, and distance tangent to c e.
With the samedistance and with e ascen
ter intersect the long diameter at m. Join
in and c. The angle m gives the plumb
bevel for both ends. Prepare joints in the
usual manner. Work the plank to cylin
der forms according to the bevel m. Re
move the slab from the top of the upper
end square with the joint far enough back
to apply the stock of bevel n. Drop sec
tion of rail on end the distance 1 2, as
shown in Fig. 1 and make the joint con
form to the bevel n. Proceed in the same
manner for the lower joint except remove
the slab from bottom of rail and raise sec
tion 1 2, as shown. After this has been
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done work the ramp on the wreath top and
bottom square to joint made by bevel n.

Jtletuods In Hand-Halllng.

From Wm. B. Garvock, Ottawa, Ont.—
Mr. Monckton's paper in defense of the
tangent systemof hand-railing in the Jan
uary number of Carpentry and Building
fails to convince that that system repre
sents the art in its highest development,
even though comfortable rooms be con
trastedwith those of 12 feet front, and the
limited capacity of the penny whistle to
the admirably constructed, sweet-toned old
violin. Even the expert testimony of the
metal-worker who never found fault with
the curve of an unfolded miter of a stove
pipe elbow fails to convince that the sys
tem so ably advocated by Mr. Monckton
and others is beyond improvement. With
referenceto ramps connecting straight rail
with that over winders, we suggested that
they be made in the wreath-piece, thus
saving a joint and adding to the stability
as well as to the general appearanceof the
work. In ordinary cases this can be ac
complished without any sacrifice of wreath
material—indeed, sometimes less than is
now considered necessaryfor wreath-pieces
without the ramp connection. I am aware
that ramps can be dispensed with when
the stairs are planned with that end in
view, but it is not always possible to plan
them so; or is it necessary,when you have
passed beyond the limitations of the in
flexible tangent system, when called upon
to construct the rail i We hold that where
rails areconstructed on the tangent system
the easings can in a very limited sense be
wrought in the wreath-piece, while in
what is known as the falling line system
the easings are wrought with the greatest
facility, and without any previous arrange
ment of the stairs to meet that end.
In regard to the question of rail devia
tion resort must be found in spacing the
winders so as to conform with the curve
given by the plane formed by the tangents
in elevation if parallelism between rail and
winders is sought. But this is not the
usual practice, as very little attention is
paid to the falling line of rail around the
winders, providing the landing and start
ing points are correct, so long as the cen
ter of the rail is made to conform with the
center of the plank. In cases where it
ought not, so long will there be devia
tions in the rail and consequently unequal
lengths in the balusters. The stove-pipe
elbow illustration of Mr. Monckton helps
to make this clear, as the center of rail,
according to the tangent systemin circular
plans, is always more or less a part of this
curve, and although this condition of
things may please the metal-worker, it
does not follow that it will please the
stairworker when called upon to make his
rails parallel with even-spaced winders,
which in development show a straight
line, while the developed miter of a stove
pipe elbow is anything but straight.
With reference to tangents in the forma
tion of joints I have no fault to find, pro
viding they are in the right direction and
give true butt joints— that is

,
a line at

right angles to the center of the falling
line. But when the everlasting tangent

is made to control the falling line of the
rail—nay, give it— I think it is about time
we were set free from this species of
Egyptian bondage. I have no desire to
go back to the so-called " good old days "
of Peter Nicholson and his son Michael in
order to And methods of hand-railing.
The tangent system is an advance in
method compared with theirs. Economy
in time and materials, with accuracy in
making joints, are points which give this
systemthe following it now receives. Yet,
notwithstanding these points of commen
dation, it is far from being perfect and
able to meet all requirements. I can
assure Mr. Monckton that I will give the

matter in hand careful study, and may in
time go back to my first love and see in it

the excellence I once saw and find in it

what I have not as yet found— a means of
meeting every reasonable condition that
can be laid down.

may want similar information, and not for
the purpose of advertising the company re
ferred to.

The Slide Rule.

From A. W. K., Stockton, Cal.— I notice
in a recentnumber of Carpentry and Build
ing a communication relating to the slide
rule which interestsmevery much. I would
say that so far as the letters M E are con-
ctrned they do not amount to much, as I

do not find them to be very accurate,
especially on the rule which I have. The
ABC and D, however, are the "dandies,"
so to speak. In fact, I would not be with
out the rule a great 'while unless I hap
pened to be where I could not get another
one. I certainly agreewith "F. S. R." when
he says ''the slide rule is very useful in
laying out work." Not only that, but it is

a very ready companion. If you did not
have it you would be obliged to sit down
in some nice, shady place in order that
you might do your figuring without being
obliged to replace the different figures
which would be partially blotted out with
perspiration dripping from the end of the
nose. In the caseof two sides being given
by which to find a third, proceed as fol
lows: 5* = 25, 12s= 144 + 25 = 169.
Now, set 1 on C to 10 on I), and against
169on C will be found the third side or
root on D, which in this case is 13. the
answer required :

C 1 169' Squares
D 10 13 Roots.

Suppose it is required to find the num
ber of square feet contained in a redwood
board, 14 feet wide by 38 feet long. Set 1

on B to 14 on A ; then against 38 on B is

532 on A, the answer required :

A 38' 532 Contents in feet.

B 1 14

For square yards set 9 on B to 38 on A.
Then against 14 on B will be found the
answer in square yards on A, 59.1 :

A 38 59.1 Sq. yards.

B 9 14
For a thorough explanation I would re
fer those who are anxious to learn the use
of the slide rule to Hodgson's work on
that subject, and suggest that they buy a

rule. They will never regret it. The book

is a good one to use, even without the
slide, if one does not care to make use of
that part of it.

Concrete Foundations for Brick
Dwelling*.

From M. A. M., Oceana, W. Va.— Re
ferring to the inquiry of " M. & E." as to
concrete foundations for brick i.wellings,
which appeared in the January number of
Carpentry and Building, I would say that
your correspondents can hardly expect to
obtain in a short paragraph in a trade pe
riodical an answer to a problem which
took Gen. Q. A. Gilmore, United States
Engineers, with the resourcesof the Gov
ernment at his back, years of research and
experimentation to solve. If " M. & E."
will read General Gilmore's " Lime, Hy
draulic Cements and Mortars," and also
his " Coignet-Beton," they will find much
information to the point. The latter is a

most valuable book, but out of print and
difficult to procure. In the absence of
these I would suggest that they write for
the little book published by the Buckeye
Portland Cement Company, at Bellefon-
taine, Ohio, which will give them about
what they want. I have no interest what
ever, direct or remote, in this company,
and do not even know the gentlemen con
nected with it, but I write this for the
benefit of " M. & E." and others who

From M. M. O'B., New York- City.— In
the January number of Carpentry and
Building I notice an inquiry from M & E.
in regard to Concrete Foundations for
brick dwellings. In reply permit me to
make a few comments for the benefitof the
correspondentsand other interestedreaders.
The question as published is somewhat
ambiguous as well as ridiculous. la the
first place they ask what per cent, is to be
used for concrete foundations, when the
very fact remains by their statement.
Since stone is not procurable they intend
substituting concrete, thereby questioning
and answering themselves unknowingly.
Explicit statement is ut all times desir
able, more especially when submitting it

to the public. However, since the cor
respondents appear to be ignorant of the
composition and price of concrete I will
offer the following record of experience :

A cubic yard of concrete ranges in price
all the way from $3 to $ 7 for the class ot
work mentioned, and its proportions are
generally one of cement to two of -Hone.
The stone is to be broken to pass through

a 2 inch iron ring in any direction and
thoroughly wetted before mixing with
cement and mortar. This mortar is gen
erally composed of one part cement to two
parts of screened bank sand. These pro
portions, however, are liable to change
for each authority and every mechanic has
his own method which from time to time
has proven effective, consequently indis
putable.

Protecting Pipe* Front Front.

From E. J. D., Macon, Mo.—Can you
or someof your readers tell me the best
means for preventing water pipes from
freezing ? I have a tank under the roof
of the house, and in very extreme cold
weather the pipes are frozen so that the
water will not run. The tank is sometimes
frozen about ^ inch on the top, but this
does not seem to affect the running of the
water.
Answer.— There are several ways for
overcoming the difficulty our corres
pondent speaks of. In some places the
thing to do would be to pack the pipes in

a non-conducting substance, (asbestos or
something of the sort, in the sameway that
one would protect pipes running under
ground. If our correspondent wishes to
try experiments he could make a packing
of old newspaperswhich is a very effective
barrier against the transmission of heat.
We do not know the location of the pipes
in this house, but another possible arrange
ment would be to encase the pipes and
leave the casing open in one of the lower
rooms of the house so that it would act
somewhat as a ventilating flue, and the
constant stream of warm air rising around
the pipes would keep them free from ice.
He says that his tank freezesover, but that
this doesnot seemto affect the flow of water.
Our correspondent will understand that if

he boarded over his tank, and made an
air-tight job of it

,

the atmospheric pres
sure would prevent the water from flowing
out through the faucets. We have heard

it suggested that similar trouble might re
sult from the sealing of a tank by ice, but
we do not know that it has ever actually
occurred.

Oil-Stone lot Carpenters' tin*.

From H. W. P., Dundee, K Y.-l
would like to know, through the columns
of Carpentry and Building, what oil-stone

is regarded by the readers of this journal
as the best for carpenters: use. I would
also be pleased to learn where the article

is quarried.
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APRIL, 1890.
A New Departure.

No doubt every reader of this journal
will have noticed the colored plate, which
is a conspicuous feature of this number,
before he has found time to read this
paragraph. Nevertheless, we call atten
tion to it. This innovation marks an im

portant change in our illustrations and
one, that we venture to believe, will be
very generally liked. .We have substi
tuted a single colored plate for the several

plates in ordinary ink which we have been

sending out each month for several years

past. The colored plate, however, does
not supersede any useful features of Car

pentry and Building. It is illustrative
only, and is supplemented by elevations,
plans and details of the house, shown in
our usual complete and thorough style.
The colored plate serves to add brightness
and sp-rit to the paper, while the usual
illustrations meetthe wants of the practical
man, in the way in which he so thoroughly
appreciates. The study presented here
with, as well as others which will form
conspicuous featuresof succeedingmonthly
issues, differs from much that we have
shown in the past, in that it is taken from
life, so to speak. That is

,
it represents a

building actually erected, and shows the
work completed as it is. The advantage
of showing that which exists as opposed
to presenting a conception which •might
be built, will be instantly appreciated by
all practical men. As remarked in O'jr

last number, we are not yet done with
making changes in Carpentry and Build
ing. We have still other pleasant sur
prises in store for our readers which will
be announced in due time.

Trade Schools,

In another part of this issue we present
in full a letter recently received from J.
R. Abarbanell, in reply to a paragraph
which appeared in these columns last
month, on the general subject of trade
schools. We are free to acknowledge to
our correspondent that we did base our
comments upon reports published in the
daily papers, which it seemsin this, as in
many other cases, were so garbled as to

give us, in some particulars, a mistaken
impression of the author's intentions.
.We are very glad to know that he is

heartily in favor of trade schools, broadly,
and that when he uses the term he means

a school organized and conducted for the

purpose of teaching free labor something
better than it now possesses, and that he
does not by any means restrict the term
to schools in reformatory institutions.
We commend the letter to the attention
of our readers, notwithstanding the feel

ing we have that some of them will
scarcely be willing to accept the cigarmaker
as a mechanic. There certainly is a dif

ference between a man who makes cigars
and one who devotes himself to building
construction, cabinet work or machine

work, not only in education and qualifica
tion, but also in real usefulness in the

world. Nevertheless, the question of

learning how to do the work is important
in one caseas well as in the other. We
have allowed what our correspondent has
to say on the subject of the " Single Tax
Theory " to remain in his letter just as he

presented it
,

although we are of the im

pression that this is a subject which it is

scarcely within the field of a technical
journal like this to discuss. All the dif
ferent questions in political economy that
are arising at the present time are of in

terest, and the single tax theory, as well
as others, deservesto be investigated to the

end that the voter may have reason for the
faith that is within him, either to favor it

or to oppose it. We are thus careful in

referring to this subject, becausewe do
not want to be put to the trouble of re
fusing to print voluminous communica
tions upon it. We shall be obliged to re
strict discussions in our columns to me
chanical topics and to those questions
bearing directly upon the occupations of
our readers, or the preparation for., the
same.

Industrial Schools.

While the question of industrial educa
tion is agitating the minds of those having
at heart the welfare of the youth of this

country, the subject does not appear to
have gained great headway among some of
the European nations. According to the

observations of the chairman of the Com
mittee on Mechanical Trade Schools of
the Master Builders' Exchange of Phila
delphia, there are practically no industrial
schools abroad outside those of a reforma
tory character. From a careful investiga
tion of the subject during a recent visit

through Europe, he found nothing in the
way of manual training schools such as ex
ist in this country. They teach trades, he
says, in the reform schools at Feltham and
Red Hill, near London, but they interested
him more as a manager of the House of

Refuge than as a master builder. The
Feltham system is like that at the House
of Refuge now, but at Red Hill they have
in operation " the cottage plan," such as it

is proposed to have at the new institution
at Glen Mills. By this plan the boys and

girls are divided into " families " of about
fifty, under the special care of "fathers"
and "mothers." They live as a family,
but go to work on the farm or the work

shop together. He also visited schools in

Berlin and Genoa, but found none such as
we have here. In Berlin they have a col
lege where the higher branches of indus
trial training are taught under the direc
tion of the Government, but not for the
common people. In many places he found

the people interested in industrial train_
ing, but they have not yet reduced it to

practice.

Manual Training.

The closing exercises of the male de

partment of the school connected with the

General Society of Mechanics and Trades
men of the City of New York were held
on the evening of Thursday, March 20, at

Mechanics Hall, No. 18 East Sixteenth

street. Addresses were made by A. G.

Bogart, president of the society, Col.

Richard T. Auchmuty, founder of the New

York Trade Schools, and Charles Pratt,
who established " Pratt's Industrial
School " in Brooklyn. The speakers re

ferred in an entertaining way to the ad

vantages to young men of manual train

ing and to the good work that was being

accomplished by the trade schools already

established. The efficiency which the

pupils of the school connected with the

Society of Mechanics and Tradesmen have
attained in the several branches taught

was strikingly illustrated by a display of

drawings in the class-room. These cov

ered a wide range of subjects, and were

executed in a manner which reflects great

credit not only upon the scholars, but

upon their instructors as well. The exhi

bition of the work of the class in model

ing was very creditable, as was also that

of the classesin architectural and mechan

ical drawing. Some very pretty work

was that showing the results of the first

lesson in decorative oil painting by the

scholars, in a private class instructed by D.

Baehre. Considered as a whole, the show

ing made by the classeswas one of which

the school committee of the society may

justly be proud.

Danger from Steam-Pipes

In discussing the causes of fire it

is but proper to call attention to the pos

sible danger of conflagrations arising from

exposed steam-pipes. This caution is par

ticularly pertinent at a time when the use

of steam for heating, not to mention its

increasing distribution for power purposes, .

is multiplying the number of steammains

in buildings and increasing enormously

the possible points of contact between dry

wood and hot iron pipes. Formerly it was
argued that no fire could arise from this

cause, and whether the heat from a low-

pressure steam heating apparatus is suffi

cient to alter the structure of wood and

ignite it
,

or even convert it to a form of

tinder, we do not pretend to say. That

steam under pressure is high enough in

temperature to char wood is a state

ment made without any qualifications by

our contemporary Fire and Water, which
ought to speak with authority on this

subject. Referring to the discussion of

the possible danger of charring wood and

setting it on fire by steam-pipes, our con

temporary says that but a short time since

one of their staff secured, as it was cut
away from an underground main pipe of
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a'steam heating company in New York, a
large piece of the wooden casing in which
the pipe was originally laid, and which
had been in direct contact with the iron.
The wood as it was thrown up from the
trench in the street was moist from leaking
steam,but had been completely charred to
the depth of about ± inch. This being
so our contemporary intimates that dry
woodwork subjected to an equal degree
of heat from a steam-pipe and exposed to
a dry atmosphere and drafts would prove
a very serious source of danger.

Fractional Paper Currency.

The suggestion of the House Committee
on Banking and Currency to issue frac
tional paper currency for the purpose of
affording the people a convenient method
of sending parts of a dollar through the
mails is timely and commendable. As
the committee says, the postal notes now
in use do not satisfactorily meet this re
quirement, as their cost and the incon
venience of obtaining them hampers their
use. Publishers and others are overbur
dened with postage htamps received
through the mails, which a currency of the
kind described would no doubt replace.

Matters and Things.
There are always a number of building
operations in progress in New York which
commandtheattentionof visitors. Just now
theoneconspicuousexampleof this kind is the
structure of the World newspaper,near the
entranceto the Brooklyn Bridge. It is one of
the first things noticedin crossing the North
River and it is alsoconspicuousfrom Brooklyn
anddown the bay. This building is notable
not only on accountof its greatbight, but also
by reason of manyspecial features in con
struction, planning and appointments. Its
roof line is far abovethe topsof theotherhigh
newspaperbuildings in the neighborhood—in
fact, it is three stories above the clock faces
in the tall tower of the Tribune building,
while its dome soarsmany feetabove. The
domeitself is a structure of no meandimen
sions. It is large enough to containtheedi
torial rooms of the newspaperwith spaceto
spare. The editorial rooms are to bereached
by a special fast running elevator which will
makethe trip from the ground floorwithout
any intermediatestops. Going up the sensa
tion will be like that of beingshotoutof agun,
while thereturn trip will suggestto thetimid
person that the bottom has dropped out of
thingsand that he is falling through space.
Otherelevatorsare to be provided for other
storiesand in this featureof its equipmentthe
building will besecondto none.

***
—The coustiuction of the building carries
an extreme certain ideas that of late have
becomevery popular among architects for
edificesof its class. First, thereis a skeleton
building of iron, strong enough to withstand
any strain likely to be brought upon it, and
second,thereis massivebrick work, including
both exterior and division walls, completely
beddingandencasingthe iron work. The col
umns,girders, floor beamsand other partsare
boltedand riveted togetherin the most thor
oughmanner. Everything is madeas strong
andsecurein this iron framingasthoughthere
wastobeno brick work at all. Then thebrick
work hasbeendoneascarefully and as thor
oughlyas thoughtherewasno iron work The
resultantstrengthof the building the reader
canperhapsguess, I havenomeansof stating
it. The walls are unusually thick, thebrick
havebeenselectedwith the greatestcare,and
in many respects the workmanship of the
masonsexcelsanything heretoforeseenin the
metropolis.The spacesbetweenfloorbeamsare
filled with hollow tile, and thesupporting col
umnsin the interior are heavily encasedin
brick, terra cotta and plaster. Every pound
of iron in the framing of the building will be
thoroughlyprotectedagainstvariationsin tem
perature.

***

—Thedanger to iron buildings has always
beenthe liability of collapse by expansionof

themetalunder beatandsuddencooling. Un
equal contraction and expansion will some
times rack a building, even though no very
severeor unusual conditions prevail. With
the iron sothoroughly covered by incombusti
blenon-conductingmaterial as in this case,it
is believedthat all thesedangerswill be fully
overcome.All theadvantagesof bothiron and
brick construction will be secured with the
smallestamountof thedisadvantagesof either.
The building, onaccountof its great height,in
proportion to the spaceit covers,looks light—
evenfrom a short distance—but inspectionof
its different parts shows that it is really very
massive,andstrongbeyondbuildingsof itsclass.

—Oneobjectof the World building is to ad
vertisethenewspaper,thehomeof which it is
to be. Accordingly much is madeof thepro
gressof thebuilding and of thedifferentparts
asthey are undertakenor completed.The sub
contractors also vie with the proprietor in
making thework tell in the way of reputation
andprestige. An instance in point was the
test of the plumbing pipeswhich occurred a
shorttimesince. The Presidentof the Board
of Health,the Inspectorof Buildings and other
public officials,prominentmembersof the As
sociation of Master Plumbers, editors of the
building andothertradeand technical papers,
and reportersof thedaily presswereinvited to
bepresent. Detailsof the testwould scarcely
interestthe readersof Carpentry and Build
ing. Suffice it to say, therefore, that they
wereof the most thorough character andde
velopedresults highly satisfactoryto all con
cerned. The hydrautic headin stacksof pipes
sohigh asare necessaryin this building devel
ops a pressurethat requiresmore thanordi
nary strengthto withstand,but evena greater
pressurethan this wasapplied.

***
—It is a pleasiig thought that thehabit of
building long rows of city housesall exactly
alike in outward appearance,aswell as in in
terior arrangement, is fast goingout of fash

ion. The marble trimmed rows of Philadel
phia, thebrown stonerows of New York, the
brick rows of Baltimore, St. Louis and other
cities, so monotonous in their lines and so
opposedto all ideasof distinctive individual
ity, are fast becomingthingsof thepast. They
are beingrapidly replacedoy dwellings,artis
tic in aS their details, each having its own
particular charmandnotwo of which areex
actly alike. The advantageto the neighbor
hoodin which thesenewstyles predominateis
very great,while the satisfactionof the indi
vidual tenantsmustbeevengreater. It costs
no moremoney,or at most a very little more,
to build with pleasingvariety in this manner
than to put up theunattractiverows of build
ings which have heretofore been the rule.
Shrewd builders havebeenquick to note the
changein public tastein this regard,andthose
whohave beenreadyto supply thewant have
madehandsomeprofits. On theother hand,
thosewhoarepersisting in building housesof
theold style are finding them in manycases
unsalableat any price.

.**
—My attention has recently been called to
several unique applications of the art of
photography,one of which, in particular, re
latesto buildingmatters,andmustbeof inter
est to all engagedin thebuilding trades. A
graphic history of the new Library Building
at Washington,is beingprepared. When it is
completed,it is safeto say, it will beoneof the
mostuniquenarrativesof a building that has
ever beenprepared. The pencils usedare the
rays of the sun,and the paper is thesensitive
plateof a photographic camera. At regular
intervals from the top of the building, oc
cupiedby thesuperintendingarchitectandhis
force of draftsmen, a camera is turnedupon
the work,which at presentconsistsonly of a
greatholedugout in thesquarejust eastof the
Capitol grounds. The resulting pictureshows
everydetail of the condition of thework, the
hight of the foundation wall, the piles of ma
terial on band,&c. It is proposedto file these
photographsaway, properly labelled in such
form, that theycan be produced if any ques
tion arises as to what was done or was
not doneat any stageof the work.

Oliver.

BUILDERS' EXCHANGE COMPETITION.

The general development of the Builders' Exchange movement throughout the
country, is the remarkable feature of the building business at the present time.
Everybody is interested in it

,

and information concerning the purposes, plan of organi
zation and practical working of exchanges is demanded on every hand.

In order to give our readers and others the opportunity to contribute to the prac
tical literature of the subject, and further, in order to securesuitable essaysfor publi
cation in these columns, we propose a competition, with prizes and general conditions,
as stated below.

The general subject of the competition is " A Builders' Exchange." The precise
treatment is left to the contestants, with the suggestions that each essayshould define
the purposesof a Builders' Exchange, the advantages that follow upon its organization,
the persons who are eligible to membership in it
,

the general scheme of its govern
ment, and the ways in which individuals may profit by association with it.

The essaysare not to exceed 2000 words each in length. Each essay is to be sub
mitted under a suitable nomdeplume or emblem, with the name and address of the
author in a sealed envelope, bearing the samenom de plume or emblem.

Two prizes are offered. To the essay which shall be deemed the best of all
those submitted, and which conforms to the conditions of this advertisement, the first
prize of $100 will be awarded. To the essayconsidered the next in rank of merit, the
second prize of $50 will be awarded. The committee of judges to pass upon the
essayswill include, among others, some of those who have had the most to do with
Builders' Exchanges to date, and who are thoroughly posted on every phase of the
work

Essays submitted in this contest must reach us not later than the hour of closing
business, May 10, 1890. We propose to print the prize essays in the issue of this
paper for June.

The right to publish all the efforts submitted in this contest, whether taking a

prize or not, is expressly stipulated. The question of accompanying the essays by
diagrams or other illustrations is left to the discretion of the contestants.

Address the essays,marked ''Builders' Exchange Competition," to

A. O. KITTREDGE, Editor Carpentry and Build ing,
66-68 Duane street. New York.
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DRY ROT IN TIMBER.

THE
GROWTH, development and de
cay of timber is a subject of inter
est to every woodworker. A disease,

whether of the human frame or of
a plant, can only be understood by an
intelligent conception of the growth
and development of the structure and

be attacked by different species, although
their effect on the wood is practically the
same. He confined his remarks to the
best known of the dry rot fungi and the
most destructive, as is the Merulius lach-
rymans. He presented its life history and
its effect on pine wood. As likely to in-

its healthy state, and it will be necessary
therefore to consider the structure of sound
pine wood, and to some extent the physi
ological functions of its parts, before dis
cussing the diseased state induced by
merulius.
Let us suppose we have the opportunity

Fig. 4.—End of a liootlet.

Fig. 1.—Sectionof Pine WoodShowing Long Tubular Cells. Fig. 5.—Sectionof
Root Hair.

7
o

Fig. 2.—Front Elevation of
What is Termed " Bor
dered Pi7."

Fig. 8.—Section through a Rootlet. Fig. 6.—Sectionof WoodShowing Outgrowth
on theSurface and thePeculiarities of the
Hyphae.

ILLUSTRATIONS OF DRY ROT IN TIMBER.

its conditions when in perfect health.
Dry rot is a disease which attacks tim
bers under many different circumstan
ces and which in a very large number
of casesoccurs in a way to be a profound
surprise to those to whose attention it is
called. The general subject was dis
cussed not long since by Mr. W. II. Bid-
lake, who read a paper before the Archi
tectural Association. The gentlemau pre
faced his remarks by stating that dry rot
is frequently induced in different woods
by different species of fungi. He stated
that even the timber of the coniferse may

terest our readersmore especially as much
that the speaker presented relates to the
growth and structure of the wood, we
propose presenting a portion of his paper,
together with illustrations. The speaker
said:
Whereas most fungi are to be found in
the damp surroundings of the forest, me
rulius, being of a more genteel nature,
prefers the wrought timber work of a
house, and has rarely, if ever, been found
in a wild state.
We cannot study the diseased state of
an organ intelligently without knowing

of examining a piece of pine trunk. We
shall observe: 1. The central axis of pith
composed of loosely-packed thin-walled
cells, and surrounded by groups of tubular
vessels having spirally thickened walls,
forming more or less of a cylinder, called
the medullary sheath. 2. Outside this
comes the great mass of the wood, which
is marked on the transverse section by two
systems of lines, the concentric lines show
ing the annual rings and the radial lines
the medullary rays. Both produce lines
of weakness and frequently give rise to
cracks— "cup shakes " resulting from the
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former, "star shakes" from the latter.
All the medullary rays appear to start from
the periphery of the wood, some extend
ing right through to the pith and others
to various distances. Among the wood it
will also be noticed that here and there
the cells have separated so as to form
resin passages. 3. Outside the wood and
separated from it by the series of wet suc
culent cells of the cambium comes the
bark. This in its inner portion is trav
ersed by m :dullary rays, and- includes the
sieve-tubes, which are long tubular cells,
the one separated from that below by a
perforated plate or sieve. The outer por
tion includes more spherical-shaped cells
containing nutrient substances. Here and
there is to be seen a large resin passage.
The whole is invested with layers of im
pervious cork, which keeps the tree from
the weather.
If then we examine from the pith
outward, we shall pass ring after ring of
annual growth, and while we shall not
lose the old, we shall continually find new
medullary rays starting. As we get near
the margin of the wood its cells will be
come more delicate, until we arrive at
that line of succulent cells which separates
the wood from the bark, the line of weak
ness through which the bark tears off.
These cells form the cambium or growing
issue of the tree; they are delicate thin-
walled, filled with granular protoplasm,
bathed with fluid, and divided tan
gential h\ giving rise to new wood cells on
the one hand, and to a much less extent,
new bark cells on the other.
The protoplasm employs itself with
thickening the cell wall by adding layers
of cellulose, in which process not only are
the nutrient substances used up, but the
protoplasm itself eventually absorbed.
The thickening does not take place
regularly over the whole of the cell,
chiefly on its radial walls, rows of circular
areasremain thin, and the cell wall is pro
longed inward from their margins so as
to surround the depression thus formed.
As an exactly similar operation is in proc
ess at the same spot in the next cell, a
structure results which one may compare
to two thick watch-glasses, each pierced
by a hole in the center, placed faceto face,
and the thin persistent membrane between
adhering to the inner surface of one of the
glasses. The whole structure is called a
" bordered pit, " and when seen in front
elevation it presents the appearanceof two
concentric circles. (See Figs. 1 and 2.1
It plays an important part in the diffusion
of water.
When the operation of thickening the
cell wall is complete and the cell contents
are used up an important change takes
place; the cellulose becomesconverted into
lignin. This is not a definite chemical
compound, but includes severalsubstances,
of which lignose is an important one. The
cell walls are now said to be lignified;
they now form true wood. This change
renders them harder, more elastic, less
absorbent, but at the same time easily
traversed by water. The entire line be
tween one thickened cell wall and another
undergoes a still further change, and is
called the "middle lamella."
.Wemust think of pine wood, then, as
made up of long tubular cells (seeFig. 1),
nearly square on plan, with bluntly
tapering ends, whose radial walls are
studded with bordered pits. Such cells are
called "trache'fdes."
It will now be necessaryto glance at the
structure of the root, or rather one of the
rootlets. Fig. 3 is a section through a
rootlet, and Fig. 5 shows a root hair in
contact with particles of soil. Here the
central axis is formed by the woody
vessels,and is surrounded by tissue some
what resembling pith in its structure,
whose cells are lined with protoplasm and
have cellulose walls. The whole is in
vested by a membrane, one cell thick—the

eperdermis. Many of these eperdermis
cells grow out into long closed tubes,
called root hairs, so that the end of a
rootlet, Fig. 4, resembles in appearance
a diminutive brush, sudh as is used for
cleaning glass tubes. These root hairs are
in most intimate contact with the particles
of soil, and absorb water which fills the
interstices of the soil.- This absorption of
water through the cell wall is induced by
the presenceof organic acids within the
cell and is so great that not only does the
cell become distended, but it often takes
up more than it can hold, so that the
water exudes again. This is called the
osmotic property%t cells, and is of im
menseimportance to plant life ; in fact,
plant life may be said to be dependent
upon it. The cells contiguous to the
root hairs do not absorb the water from
them in the same way as and from the
samecausethat they had absorbed it from
the soil. Water is thus passed on from
cell to cell until all the cells become dis
tended with it

,

and at length the hydro
static pressure becomes so great that the
water is filtered through the walls into
the woody vessels in the center of the
rootlet. The total sum of the pressures
exerted by all the rootlets is called "root
pressure," and may be so great that water
is forced up the trunk of the tree to a con
siderable hight.

I have said that the wood vessels were
empty except in spring. Now, in spring
the ground soon get* warmed as the sun
gains power, and, in consequence,the roots
get stirred to activity, and water is filtered
into and forced up the vessels. The water

is forced up by root pressurealone and fills
the cavities of the vessels. The sap is now
said to be rising, and if the tree be cut
water exudes from the lower portion in
connection with the roots, and it is said to
"bleed." Spring is in consequence the
worst time for felling trees.
Let us now suppose the timber felled,
shipped, stacked, sawn up and built into

a floor, being quite sound and having es
caped the attacks of various fungi and
other mischances. We may, perhaps, now
consider it secure. No! A fungus, not
of wild forest life, but of domesticated
habits, attacks it. Merulius lachrymans
steals upon it in the dark, stagnant air
and dooms it to rottenness and decay.
Let us suppose that a single spore of
about y^u inch in diameter has found
its way to the under surface of one
of the joists, either by this having pre
viously been placed near infected wood
or from being cut by a saw which had
been used upon infected wood, or, per
haps, the spore had floated thither in the
air. What will happen? That depends
largely upon the architect and builder.
Every organism, to live and thrive, must
h»ve a congenial environment, and the
merulius spore requires darkness and a

warm, stagnant air.
This is not, however, sufficient. For a

long time the spores could not be induced
to germinate artificially until it was dis
covered a few years ago by Professor
Hartig (to whom much of our knowledge
of Merulius is due) that the presenceof an
alkali, such as ammonia, is a necessary
condition. This frequently rises from the
soil when it has not beenproperly prepared
and from bad mortar or defective drains.
The spore lodged on the damp timber
now begins to germinate. One or more
protuberances appear on its surface, and
these elongate into minute closed tubes or
hyphcB,the spore meantime becoming ex
hausted of its contents. From the tips
of the hyphse a solvent is secreted which
attacks the lignin and enab'esthe filaments
to pierce the cell wall and enter the wood,
which soon exhibits a greenish-gray soft
patch. The hypha?now divide and ram
ify, attacking first the nutrient substances
stored in the cells of the medullary rays,
whence they obtain the nitrogen, potas

sium and phosphorus necessary for their
more vigorous growth. Here and there a

white mold breaks out from the joist in
rounded patches, looking like white swan's
down or cotton wool, but whose filaments
seem to radiate from a number of centers
on the surface of the wood. This out
growth becomesmore compact till it forms

a dense felt of interwoven hypha? of a
slate or brown color, which creeps along
the surface of the joists and completely in
casesthem, while thick strands of it run
in the angles between the boarding and
the joist, or hang in festoons from one
joist to another
Where this outgrowth is taking place
on the surface of the wood the delicate
filaments, or hyphse, are piercing the cell
walls, extending along the tracheldcs, and
permeating the wood in all directions

(seeFig. 6). The mineral substances are
appropriated, and the lignose (CnHj.Ou)
of the cell walls, which is more complex
in its chemical constitution, and which
contains a larger amount of carbon re
latively to oxygen than cellulose (C»Hi(,
Oj), is converted again into cellulose,
which absorbs water and swells up, and
then is itself absorbed or broken up into
simpler substances by the fungus. The
middle lamella of the cells is

,

moreover,
dissolved, and the cells become disso
ciated.
It will be seen how necessarymoisture

is to the well-being of the fungus, by the
fact that half its weight consists of water.
Indeed, so susceptible is it to drought
that it soon withers in dry air, and the
delicate growth on an infected chip with
ered after an exposure of a few minutes.
The mycelium condenses moisture from
the air, and the wood when in a decayed
state readily condenses and absorbs it.
The mycelium may extend over brick
work and absorb moisture from it

, it may
even penetratethe soil and transport moist
ure to parts growing in dry situations.

I said that nitrogenous substances
formed a necessarypart of the food of the
fungus (for nitrogen is one of the con
stituent elements of protoplasm), and that
the only important source of such was the
medullary rays. Now, it has been ob
served that the fungus economizes these
by passing the protoplasmic contents of
the older hyphseon to the younger grow
ing ones.
We saw, when considering the structure
of pine, that the newer wood cells con
tained some protoplasm and nutrient mat
ter, and also that the outer rings of wood
or alburnum formed the vehicle of the as
cending sap. It is evident, therefore,
that if a builder has used this green wood
or unseasoned sap wood he has provided
the very substance to encourage the most
rapid and vigorous growth of merulius.

Under favorable conditions the dense
felted mycelium which extends along the
underside of the timber assumes a more
definite outline and along its margins,
which often curve slightly downward, the
surface becomes pitted and corrugated,
resembling that of spongy india-rubber,
but with the walls of the depressions zig
zag and serrated. It now assumes a warm
brown color, and from it are distilled, in
consequenceof the osmotic activity of its
cells, clear drops of water, so that it glist
ens as if covered with dew.
This is the fructification of the fundus
and the pendant tears have given it its
specific name. Merulius lachrymans is

allied to the mushroom (as shown in the
table, which gives several orders of
fungi, with their best known representa
tives) the mycelium corresponds with
the mushroom "spawn" and the fructifi
cation with the mushroom itself, the zig
zag corrugated ridges being the analogues
of the mushroom "gills."

(To becontinued.)



April, 1890 69CARPENTRY AND BUILDING

MASONRY AND STONE CUTTING/

THE
ITALIAN VAULT is built of stone
voussoirt,and the surface of the vaults
is selected in such a way that their

intersections lie in vertical planes, accord
ing to the precedent of Gothic groining.
This is done bysettling the section of either
the wider or the narrower vault, and
deducing therefrom the section of the
other vault. Given (Fig. 76) the section
A'H'N'Z'B' of the smaller vault, it is easy
to deduce therefrom the section of the
other so that the groin be in a vertical
plane, or, what is identically the same
thing, that the plane of the groin be a
straight line. After drawing several gen
erators M'M, N'N, &c., of the first vault,
we stop them on the line of the groin on
plan and turn them round parallel to the
sides of the second vault. If the section
of the first vault be either a circle or an
ellipse, the section of the second vault
will be an ellipse ; but if the section of the

their co-ordinates areobtained by quadratic
equations (as in Fig. 78). Now, when
ever two quadratic surfaces have one di
ameter in common, then their intersec
tions lie in planes, a property which is the
key to many interesting vault groinings.
79a shows plan of two elliptical domes
which rise to the same level at the crown ;
79b shows plan of intersection of elliptical
dome and barrel-vault ; 79c shows plan of
intersection of cupola by barrel-vault of
elliptical section. Cylinders are quadratic
surfaces, for their section by any planewill
give either an ellipse, a circle or a line
pair, all of which are conic sections. It
follows, therefore, that when any two
vaults of elliptical section (the circle is but
a special ellipse) springing irom the same
level and rising to the same hight at the
crown intersect one another, the groins
formed by their intersections lie in verti
cal planes. This is true, whatever maybe

the groins form valleys between the two
vaulting surfaces. In the former case
we have cross vaults, in the latter a
rectangular dome or a coved ceiling.
We now consider two vaulted pass
ages, which (Fig. 81) form a return
angle such as occurs at the angle of a
cloister. One of the passages is narrower
than the other, and is of semi-circular
section, A' Z' B' ; the square section of the
other passage is the eclipse A'' Z" B", the

It. ^4. At *«-

Figs. 82 and S3.—Molds for Groin Stone.

M Z*W-i ,
U ?' H'

Fig. 84.—Cutting the Stone by Aid of the
Square.

Fig. 81.—Return Angle of a Cloister.

MASONRY AND STONE CUTTING. Fig. 85.—Working the Stone with Bevels.

first vault be only formed of a combination
of segmentsof circles, such as an oval or
a pointed arch, then the section of the
second vault will be formed of a combina
tion of segments of ellipses.
The intersection of these two vaults of
samehight but different spans is an exam
ple of an important general law which
finds various applications in masonry.
Surfaces which give conic sections (ellipse,
hyperbola, parabola, line pair) in everydirec
tion are called quadratic surfaces, because

* Continued from page 246,December,1889.

the angle at which the vaults meet, when
they meet at an oblique angle, as in Fig.
80, as well as when they meet at right
angles.
The intersection of two vaults can pre
sent two totally different appearances. If
the vaults cross one another, as in Fig. 76,
so that the generators of each vault are
interrupted at one groin and appear again
at the other groin, the groins form a pro
jecting arris between the two vaulting
surfaces. If the vaults do not cross one
another, but that their generators lie
within the groins, as in Fig. 77, then

axis O" Z" of which is equal to radius O'
Z' of the first vault. The groin formed
by the intersection of the vaults lies in a
vertical plane, and it is projected in plan
on the line C E. .We draw the section
of the first vault as any ordinary
arch. We remind the reader that the
radius of the extrados = thickness of the
vault at the crown + } of the diameter
A' B' of the arch. The bed-joints of that
vault pass through the centre line of the
vault. On the wider vault of elliptical sec
tion the joint lines will be at the samelevel
as on the smaller vault: this determines
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M" N", &c., on the square section. The
surfaceof the joint will be aplane normal to
the soffit of the vault, that is perpendicular
to the plane tangent to the soffit al .ng the
joint-line. The joints M" Q", N" P" will
be perpendicular to the tangent to the
ellipse in the points M" and N". These
tangents can easily be found by means of
the tangents in M' and N' of the semi
circular vault ; for as the intersection of
the vaults lies in a plane, the tangents to
that intersection must lie in that plane.
On the other hand, we know that a tangent
to the intersection of two surfaces is the
intersection of the planes tangent to those
surfaces. The line T' T is the trace of the
plane tangent to the first vault along the
joint-line M' M. T is therefore the trace
of the tangent to the groin in the point M.
The trace of the plane tangent to the
second vault along the joint-line M M"
naturally passes through the point T, the
trace is therefore the line T T . Joining
T" and M", we get the tangent TM", to
which M" Q" has to be at right angles.
When two ellipses have an equal axis, as
is the case here, O" Z" = O' Z', the tan
gents, to point at the same level, cut that
axis at the same level. For the tangent
to the point N" we need only take S" Z"
=S' Z' and join N' S".
Now, the bed-joints of the second vault
will be planes drawn through the joint
fines, such as M Q", and the normals, such
»s M"Q". As the stones which form the
groin have to take in a piece of each
vault, it is desirable that the joint lines of
the extrados should be on the samelevel in
each vault. This determines the points
U", P", &c., which form the outline of the
extiados of the second vault. Now, the
two joint lines on the extrados at the level
of Q" and Q' meet on plan in the point Q,
and therefore, M Q is the projection of the
intersection of the bed joints of both vaults
at that level. If the points QPO^^ be
connected by a continuous curve, it will be
the projection of the intersection of the
two extrados surfaces.

The extrados of the second vault might
be calculated so that its ictersection with
the extrados of the first vault be a curve in
a vertical plane projected in C E. To do
this the generator Q' of the extrados of
the first vault would have to be stopped in
the point R on the line C E, then through
this point we produce the horizontal line
R R', which will be a generator of the ex
trados of the elliptical arch ; its elevation
R'' is a point of the section of the ex
trados, which in this case will be an
ellipse shown by dotted line. The joint
M" Q" would have in that case to be
prolonged to I". Take I' on joint M' Q'
of first vault at the same level as I' and we
shall find I the point on the plan where
the bed j rint of the first vault meets joint
line on the extrados of the second vault.
We see thereby that the joint line on the
extrados of the first vault will have to as
cend the extrados of the second vault
from the point R to I, soasto get to the joint
line of the second extrados. R I is a l»r-
tion of the ellipse produced by the section
of the elliptical extrados by the plane of
the bed joint M' Q'. On this extrados the
joint line of the stone would therefore
form the broken line W I R L.
This second mode of delineating the
extrados is therefore rather more com
plicated than our former arrange
ment, but it presents the advantage of
thickening the larger vault in its lower
part and should always be adopted when
there is a great difference in the span of
the twt vaults. To continue our first con
struction, we draw the vertical joints,
which are simply vertical planes, projected
in L G K H and Y V X. The nolvgon
LQYXKHL will then be the plan of
one of the groin stones. Now, if we con
sider a stone on the opposite side of the
groin, such as the one of plan I g z x n h,

we shall observe that the intersection of
the vaults forms a valley, as in the miter
of coved ceilings ; whereas, on the stone
L Q Y X H L the intersection forms a
projecting groin, as in the case of cross
vaults. The angle of a cloister offers,
therefore, a combination of both casesof
intersection of vaults.

Molds.— By unrolling the soffit of the
first vault we get, Fig. 82, the mold for
the soffit of that half of the groin stone.
The joint line G 3 H, Fig. 81, becomes
the straight line Ga3jH,, Fig. 82, and the
groin M and N, Fig. 81, develops into
the curve MjfljNj, Fig. 82. Then, mak
ing G„L, = M' Q' and H2K„ = N' P', we
can draw easily the quadrilaterals
GjLaQjMj and HJfaPsNj, which are the
molds of the bed joints of that half of the
stone. Similar molds might be drawn for
that part of the stone which belongs to the
elliptical vault ; but they are not required
for working the stone.
As to the stone x n I h g z on the oppo
site side of the groin, its molds are given
in Fig. 83, and the reader will observe
that their outline coincides exactly with
that of the first stone, but reversed, the
concave lines of the first becoming convex
in the second
Cutting of theStone with theHelp of the
Square Only. Begin by working an oper
ation prism (Fig. 84),"the base X' Y' q'
L' H' of which is equal to the outline X Y
Q LHNof the stone on the plan (Fig
81), and the hight of which is equal to
the differenceof level betweenM' and P' on
the section of the first vault. Then, on
the one end the outline M' N' P' Q' of
the head of the groin stone will be deline
ated. (In Fig 84 the groin stone is turned
upside down, with its further end towards
us, so as to show its soffit.) On the other
end the head M" N" P" Q" of the
stone will be delineated. Then all the
horizontal arizes M' M, M" M, Q' Q, Q"
Q, P' P, P" P, N' N, N" N, will be de
lineated on the faces of the operation
prism.
Guided by these lines, the soffit, start
ing from the head curve M' N', can be
worked either by means of a templet cut
to the curve of the arch, and made to rest
on the lines M' M and N' N, or by repeat
ing the head curve M' N' on the opposite
face of the prism and working the stone
with a straight-edge. Then the mold G,
M, N, II, (Fig. 82) of the soffit of the
semi-circular vault will be squeezed in,
and the groin line M N (Fig. 84) will be
delineated. It is evident that the soffit of
the second vault can now be cut with the
help of a straight-edge guided by the head
curve M" N" and the groin curve M N.
In drawing the soffit mold several points,
such as a,should be marked to guide the.
straight-edge.
The upper bed N' P' P is
,

in Fig. 84,
placed below on account of the stone
being turned upside down. It is a plane
easy to work by means of the arrisses al
ready delineated. The bed mold can then
be placed on that plane and its extremity
N P marked, which gives us all the lines
required for working the return of the bed
in N" P". As for the lower beds, M' M

Q Q
' and M" M Q Q", they comprise a

valley. The first bed will have to be
worked progressively from the edges M' M
and Q'Q until the bed mold can be placed
thereon, taking care to leave the line M Q

quite clear; then the other bed will be
easily worked.
The extrados surfaces can be worked
with the help of a templet and an extrados
mold ; but often the back of the stone is

not worked at all and the groin stone is

simply finished by the horizontal plane of
the operation prism.
The above method of working the groin
stone is very accurate; but, as it implies

a waste of labor in working many opera
tion planes, master masonsprefer the next

method, where the work is done with the
help of bevels.
Method of Working the Stonewith Bevel*.
—In this "method the soffits of the stone
are first replaced by. two operation planes
which connect the arrisses M G and N II,
M V and N X, Fig. 81. If theseplanesbe
prolonged, the onewould have the vertical
trace N' N', the other M" N" on the planes
of the cross sections. The inter
section of these two soffit planes
is a straight line projected in plan ou M N ;

this line is the chord of the ellipse profile
of the groin. To get the bevel required
for working this stone, the solid angle
comprised between the two operation
planes must be measured. To do this we
turn down the groin round the line C E

(that is exactly equivalent to making an
elevation of the groin, taking the line C E

as ground line), and we get the chord p
! v',

and the horizontal joint lines projected on
horizontal lines as i' f '. Now, if we take
through a point f on the chord a plane at
right angleswith the chord, it will cut the
joint lines in points projected on the groin
elevation in D' ana on plan in D and <

5
.

The lines connecting the point £ with the
points D and 6 measure the solid angle
comprised between the soffit operation
planes. When we turn up the plane with
which we cut the solid angle the point p

'

comes to <,". That plane is then hori
zontal and we get the solid angle in its
real size in D <p, <

5
.

In this operation the
line which connects the points D (

5 is the

hinge round which the plane is made to
turn.
Now, having chosen a block of stone
dotted on elevation, we work one of its
sides to a plane, and mark thereon the out
line of the soffit operation plane containing
M M', N N' (Fig. 85), a quadrilateral
easily drawn. Then, guided by the line
M N, the operation plane of the soffit of
the other vault will be produced. To
work it
,
a bevel (Fig. 85) giving the solid
angle betweenthe operation planes is used.
The length of the lines N N", M M" being
measuredoff from the plan, the end joint
M" N" P" Q" is worked . square to the
soffit operation plane, and the same is

done for the other end joint M' N' P' Q' ;

then the section of the vaults are placed
on the respective head-joints, and the beds
and soffits can be worked as described be
fore. In this method, the only labor
wasted on operation planes is that for the
soffits, all other worked surfaces remain.
The groin stoneson the valley side, such
as x nh I g z can be easily worked by the
first method, but some care will be
requisite to stop the soffits neatly at the
groin line.
The keystone of the return angle (Fig
81) is worked like the other groin stones.
In the keystone of a crossing (Fig. 76) the
soffit belonging to the semicircular arch is

first worked right through its length.
Then with a templet giving the elliptical
profile of the groin, the two groin lines
can be marked, and the soffit ot the other
vault can be worked therefrom. The key
stone of a rectangular dome is rather diffi
cult to work on account of its soffit pre
senting four valleys. With templets
giving the profile of the groins, chisel-
chases must be worked down on the
diagonals of the keystone. These will
then serve as guiding lines for working
the cylindrical surface of the soffix between
them. The most practical way of sinking
curved chisel-chases is to sink severalholes
along the line of the depth requisite to
reach the curve, then connect these holes
together by removing the stone between
them.

(To becontinued.)

The changed condition of the country
in respect of its timber supplies appears
from the fact that several large vesselsare
loading with timber at ports on Puget
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Sound to supply shipyards in Maine, the
" pine-tree State."

Teach Bottom Slate.

The finest roofing slate in the world,
says the Bel Air Democrat, is that known
in commerce as Peach Bottom slate, and
which is taken from a ridge extending
about 7 miles from Peach Bottom, on the
Susquehanna River, in York County, Pa.,
southwardly into Hartford County. Md.,
about 2 miles of the ridge being in the
latter State. The first quarries were
opened at Peach Bottom, which gave the
name to the slate. Since that time the
industry has worked back along the ridge,
until now three-fourths of the so-called
Peach Bottom slate is taken from quarries
in Hartford County.
Stretched for over a mile along the base
of the ridge, and hemmed in between it
and Scott's Run, is the thriving borough of
Delta, which sprang up with the slate in
dustry, and is dependent on it for exist
ence. As the quarries moved toward the

The quarries in operation arebeing worked
to their full capacity, new quarries are
being opened and old ones reopened, and
as the supply of slate is practically inex
haustible there is every reason to believe
that with proper managementon the part
of the manager the businessof the quarries
will continue to increase.

Manual Training Schools.

We are in receipt of the following let
ter, called out by the remarks under the
above title which appeared in our issue
for February :
Editor Carpentry and Building : Please
permit the so-called "Economist" to
briefly reply to the comment in the Feb
ruary number of your esteemedjournal on
his address on the subject of manual
training. It is unfortunate that the daily
press, from which you evidently took the
short excerpt from my lecture, should be
under such pressure of news relating to
baseball, prize-fights, horse-racing, &c.,
as to find hardly any room for reports of

are striving to realize manual training
will be a compulsory part of eve y system
of education, and that every factory will
have its trade school as anecessaryannex,
for the more skilled workingmen trained
the more work there will be for them to
do.
What I did state and what I repeat was
that those who have charge ot the techni
cal education of the young should not con
sider that they arecompleting a lask ; that
it is their duty not only to turn out skilled
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southwest the town followed them until
it, too, has crossed Mason and Dixon's
line and has extended into Hartford,
where, under the nameof South Delta, it is
now booming, if that progress may be
called a boom which is the result of
natural causes.
There are now in operation on the Hart
ford side six quarries, giving employment
to over 200 men. The demand for Peach
Bottom slate was never so great as now.

doings and sayings affecting such minor
topics as the social condition of the masses.
It therefore almost invariably happens
that one who thinks ht has some sugges
tion to offer which might aid in solving
the tremendous problem which confronts
society is made to assumea position dia
metrically opposite to that he actually
holds. So far from not approving man
ual training schools, I stated very emphat
ically that in the bright Utopia which we

mechanics but to furnish them with work,
and that because they are derelict to this
phase of their obligations they are simply
complicating the labor problem, instead of
solving it. Nor doesit make any economic
difference whether this added competition
among the already overcrowded ranks of
labor is caused by criminals working for
the State, paupers and objects of charity
working for the asylums which protect
them or the " sons of honest mechanics "
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underbidding their own parents in the
eager quest for work, so much so that in
the end father and son together only earn
as much wages as the father himself for
merly did.
A simple illustration of this latter fact
is afforded by ourcigarmakers. In former
years a cigarmaker could earn from $15
to $20 a week working alone. In an evil
hour he taught his wife how to make
cigars and his children to "strip," &c.
Now it is a common sight to seethe whole
family working in the living-room of the
tenement-housein which they reside, and
their total wages amount to the same $15
to $20 a week. Any cigarmaker you may
ask will verify this statement. Of what
benefit was it that this wife and these
children of an honest mechanic should
have been taught the elements of their
trade.
We demand that all taxation on in
dustry and the products of industry shall
be abolished, and that every one holding
out of use God's given earth shall pay to
the community for the benefit of all the
annual rental value of that portion of the
earth as monopolized by him. This will
at once set free thousands ot natural op
portunities, and the demand for labor will
be so great and the consequent wages so
high that manual training schools will
have to be established on almost every
block to supply the demand for skilled
workingmen. In no trade will this de
mand make itself so quickly felt as in the
carpenters' and building trades, of which
your journal is so able an exponent. It
behooves you more than any other editor
to advocate the single tax. It is practical,
it is just, it will produce the result that is
expected of it. What I ask of those in
charge of manual training schools is not
that they shall close them up, but that
they shall assist with all their might in
bringing about the general adoption of
the single tax. Then, indeed, will they
have efficiently aided in solving the labor
problem. Yours respectfully,

J. R. A BARBANELL.

Glue and Gluing.

The following notes on the use of glue
will interest many of our readers:
To glue two surfaces together seems to
be a very simple operation, and so it is if
the surfaces of the wood and the glue be
properly prepared. Good glue may be
known by having rather a " fiihy " smell
when hot— it by no means follows that
the glue should be composed either of
fishy or part fishy matter, but if glue be
prepared from properly selected materials
it always has a distinct smell as stated.
Adulteration by means of resin is a very
common meansof recommending agood (?)
clear glue to a buyer, and, as a further
bait, it can be sold at a marvellously low
price. This description, being composed
of ro9in, takes longer to melt than pure
glue, and is deceptive in appearance, so
that if we wish to thin it for a joint, we
shall weaken the adhesive power of the
little real glue that was in it

,

and simply
make a sloppy mess of powdered rosin and
water, and not having any adhession in
its composition, we probably spoil our
work. The many blisters we find on
veneered surfaces may be very often at
tributed to such inferior material.
Well prepared glue should be free from
"lime." This maybe tested by jointing
two pieces of very soft "bay-wood" to
gether, and freely glueing them. If on
paring off the superfluous glue, prior to
planing the joint level, we find the wood
"pinky " in color, we may conclude that
the lime has stained the wood. It should
then bewell boiled and strained, and it will
come to a clear, harmless fluid. If
in gluing two surfaces together we need
to heat them, the surfaces must not be

glued while the heat is too much for the
hand to bear, because the glue gets a

" skin " on its surface and will not pene
trate the opposite surface, so that a layer
of glue remains in the joint that can be
easily separated. If one surface be glued
at the bench, and another piecebe warmed
and applied to it

,

and well cramped up,
the heated side •will melt the glue and
absorb it into, itself, and the gluing thus
becomes a success. Chilled or cold glue
will not hold the least grip.
The best consistency for glue for a joint
to be "rubbed," or for veneer to be
" laid " with, is to thin it until it runs in

a stream from a "glue-stick" or a small
brush; it must not be so thin asto "drop."
As " hand-screws " form a common means
for cramping pieces of jointed stuff to
gether, men should look more after them
and keep them in order. By the
constant pressure of the back screws
the " jaws " become bent, and conse
quently don't close on the wood as they
ought. They should have the " jaws "
planed or "shot "on the inside, and it

would repay the time tenfold. Again,
iron cramps are oftentimes rendered abor
tive by the "bar "being strained and
bent, so that to cramp up a table-frame or

a dowelled joint is a difficult job. The
screw of the cramp is often out of order
and troublesome. In such cases the fore
man's attention should be directed to this,
in order to have it put right.

garding the kind and quality of the
substancesused in making plaster and the
materials used and manner of filling any
excavation within 3 feet of any build
ing.
It is provided that no structure not
erected for the purpose shall be used or
converted into a public building without
the consent of the council in writing, and
that the council may give such consent
subject to such regulations and conditions
as it may think fit. The provisions in re
gard to the rights of the public when
buildings are being put up or taken down
are especially noteworthy. Any person
who intends to build or take down any
building or wall within 30 feet of a public
thoroughfare must give notice to the au
thorities, and before beginning work put
up a boarding or fence, with convenient
platform and handrail to serve as a foot
way outside of the fence, if there is room
for it

,

all to the satisfaction of the author
ities, and maintain both fence and footway
while the work continues, and keep the
latter well lighted at night. This section

is provided with considerable penalties in
the way of fines, as indeed are all of simi
lar character in the bill. The fine for
erecting a building too high, for instance,

is £100, with £10 added for every day that
the offense continues. The prescribed
hight is 70 feet above the ground, unless
the consent in writing of the council is

gotten to go above that ; but there appears
no limit to the hight the council can in
this way authorize.

Slate as a Roofing Material.

It will be a long time before slates are
displaced by any other material for roofing
purposes, says Stonemason. Many sub
stitutes have from time to time been pro
posed, and sometimes it has appeared that
their rivalry would become formidable.
They were lighter, it was said, or more
durable, or more impervious to the weather,
or cheaper, or more attractive in appear
ance. Yet, with all these recommenda
tions they have not yet superseded the old-
fashioned slates or, so far as we are aware,
sensibly reduced the demand for them.
And we do not wonder. We might get

a roofing material which would be lighter
in weight and possibly considerably less
in cost; but as to its being more durable
on the one hand or more attractive on the
other we are by no means persuaded that
such would be the case. Amidst certain
surroundings there is no doubt something
picturesque about red tiles, and still more
so about the more primitive thatch, but
both are excelled, even in point of color,
under ordinary circumstances, by the blue
or gray of slates, and in neatness of ap
pearance, in their resistance of weather
and practical indestructibility slates are
unsurpassed. Other materials may have
some desirable attributes which slates do
not possess, but none combine, so far as
we know, somany excellencies, and for all-
round utility they hold undisputed posses
sion of the field.

London Building Law*.

A late issue of the Engineering and
Building Record contains the following
relative to proposed changes in the Lon
don building laws :

The London County Council will ask
Parliament to pass a new bill defining and
extending its power, someparts of which
will change the metropolitan building law
on points of general interest. Thus one
section gives the council authority to per
mit the erection of a building without
party walls, used for trade or manufacture,
including more than 216,000 cubic feet,
but the space cannot exceed450,000 cubic
feet. Another section gives the council
power to make by-laws at discretion re-

Bnilding In Europe.

Mr. George Watson, first vice-president
of the Master Builders' Exchange, Phila
delphia, Pa., returned home in the early-
part of the year from a nine months
sojourn in foreign countries. During his
absence he visited the principal cities of
interest upon the other side of the water
and madeinvestigations which are of value
not only to builders but to all interested
in the industrial education of the Amer
ican youth. In speaking of the pleasures
of the trip, Mr. Watson states that he
never received more courteous treatment
than was accorded the party by the people
of England, Ireland and Scotland. In
London the builders have what they call

a 'Builders' Institute,' and, learning that
the visitors were representatives of Amer
ican organizations, they gave a dinner. I
told them, says Mr. Watson, what we were
trying to do in the way of trade schools, but
they could not understand how schools of
that kind could succ«ed. The London
builders work differently from us. They
make general contracts and furnish the me
chanics and material themselves, employ
ing skilled workmen in all the branches,
and having their own yards and stores.
Here, all this is done by the sub-contract
system. There, when a strike occurs, it

means a strike in all its branches. The
purpose of the institute is chiefly to pro
tect the members against strikes and by
their system,when a strike occurs in Liver
pool, for instance, men are sent from Lon
don to do the work. The builders use
their influence in other ways, however,
and are now urging Parliament to take
action on an appeal against excessive
freight rates.

The mechanic of Europe is a laborer; he
looks like a laborer, and I certainly felt
proud of being an American mechanic
when I understood his condition. The
methods ot European workmen are some
times different from those of workmen
here. In many trades they are artists.
The stone masons and plasterers, in par
ticular, are artists, but in Salzburg I saw
them trudging along, wheeling their tools
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in handcarts. In San Rerao I saw them
handle stone in a curious way. Four men
would lift a stone of great weight and set
it on the head of a fifth man, who would
carry it to the point on a level, 01 to the
floor of abuilding where it was to be laid,
and then four other men would remove it
from the head of the carrier and set it in
its place. All through Germany and
Austria I saw women mixing aud carrying
the mortar for the masonsand bricklayers.
They do not use hods, but a kind of a
tray which they carry on their heads. In
Zurich I saw a peculiar style of pile driv
ing. The weight was hauled up by a rope
drawn hand over hand by a gang of men,
who would let go the rope when they
wanted the weight to drop. This method
did not work as well as ours. In Munich
I visited one of the beer gardens fre-

travelers had brought over $30,000,000
last year. I have no doubt that foreign
money has stimulated European building
enterprises. Even old Nuremburg, with
its gates, its walls and its castles is giving
way to the builders, and in old Ghetto,
' the Jew's quarter ' of Rome, the tumble
down structures, which were sometimes
overflowed by the Tiber, have been re
placed by elegant houseson raised ground.
They build their houses well on the inside
in Europe, and the outside they build sub
stantially rather than ornamentally.

Residence of Capt. J. W. Wescott.
On this page and on pages 71 and 74
we present the elevations, floor plans and
details of a brick residence on Trumbull

der the entire house. The engravings,
including details, show the work so min
utely that extended description is un
necessary.

NEW PUBLICATIONS.
Court Houses, City Halls, Jails, &o.
By Palliser, Palliser & Co., Architects.
Size 10%x V&Viinches; 96 pages, profusely
illustrated. Published by Palliser, Palliser
& Co. Price, in papercover, $2; bound in
cloth, $3.
This is a volume which is published
quarterly and contains a great variety of
plans, details, elevations, &c., of court
nouses,city halls, jails, &c. A number of
plans show work already executed thus
adding materially to its value. The
authors announce that in presenting these

Side (Left) Elevation. —Scale % Inch to the Foot.

RESIDENCE OF CAPT. J. W. WESCOTT, DETROIT, MICH.

quented by workmen and talked with an
intelligent stone cutter. He said the work
men rarely had meat to eatmore than once
a week . Their dinner consisted of their
beer, a little brown bread and sausage.
The beer cost them 2 cents a gallon, and
they drank it quietly at work or at dinner.
I saw no disorder whatever among them,
and, in fact, saw but three drunken men
during the whole time I was in Europe.
One thing deeply impressed me while
abroad, said Mr. Watson, and that was
that the continental tourist of ten years
hence will not know what historic Europe
was. Everywhere they are tearing down
the old landmarks and substituting build
ings of modern design. Cologne, for in
stance, has three times increased its
original size, and ground never occupied
before is now filled with dwellings. I was
struck by the activity in the building
trades, and inquired of more than oneman
whence they get their money. I don't
know how true il was, but I was told that

avenue, Detroit, erected a short time since
for Capt. J. W. Wescott, from plans pre
pared by A. C. Varney & Co., architects,
of that city. The house is a two-story
structure of attractive exterior and cost
about $5500. The perspective view will
be found on the colored plate which forms
a supplement to this issue of Carpentry
and Building. The houseis well arranged,
affording space for five rooms and a large
hall upon the first floor and five sleeping
rooms and a bathroom upon the second
floor. Three of the rooms upon the first
floor are readily accessible from the hall,
while the dining-room, which is placed in
the rear, is entered from the sitting-room.
The house is heated by meansof a furnace
supplemented by grates in the parlor and
dining-room. With the exception of the
kitchen, all the rooms upon the first floor
are finished in ash and red oak, while the
hall has a parquetry floor. The rooms on
the second floor are finished in white pine,
natural wood. The basementextends un-

designs and plans to public officials, build
ing committees and corporations, it has
been their endeavor to give a selection of
practical plans, which with a few ad
ditions and changes, can be adapted
to the requirements of all grades
and sizes of villages, towns, cities and
counties. While it is not expected that
the plans will meet all the requirements
of communities other than those for
which they were designed, they can be
used as a basis of study from which
suitable buildings may be developed to
meet peculiar conditions.

A Text Book on Roofs and Bridges.
Part II. Graphic Statics. By Mans
field Merriman and Henry S. Jacoby.
New York : John Wiley & Sons. Svo.,
134pp., 4 Plates. $2.50.
This volume contains the second part
of the course of instruction in roofs aud
bridges at Lehigh University. It gives
the analysis of stressesby graphic methods.
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It will be followed by a third part, giving
the design of a bridge, and a fourth con
taining a discussion of the four principal
kinds ,ai bridges. The new features of
this text- Dock are found in its abbreviated
processesin someof the diagrams for wind
stresses, the determination of those due to
initial tension, and the analysis of maxi
mum moments and shears under loco
motive wheel loads.

Zinc Ceilings.

The large. use of zinc and sheet metal
for architectural ornamentation in America
and Australia, says an English exchange,
is one of the notable facts which the
records of contemporary buildings in
those countries brings to our notice.
Cornices, window dressings, mansard and
other roofs, dormers and ornaments are
largely formed of sheet metal, fixed upon
brackets to the walls, or otherwise secured
to the structure. Unfortunately, we have
no definite information as to the durability
of this sort of architectural decoration,
though, judging from English experience
of metal work and zinc applied externally,
there is little promise of the permanence
of these appliances. In Sydney zinc ap
pears to be used for ornamental ceilings,
and a ceiling of this kind on a rather large
scale has been recently fixed in an hotel
diuing-hall at Sydney, which for richness
of ornamentation and ' ' beauty of design "

is said to be unrivaled. The ceiling is di
vided into 15 deepand rich panels, '•hand
somely decorated and gilded." The chief
advantages of a zinc ceiling are that it
can be soon fixed without dirt, and is a
comparatively light material. Ceitainly,
its internal employment is more likely to
be a successthan its external application.
The metal can be molded into panels or
coffers, and fixed up in large pieces, and
the material can be decorated or gilded.
Molded zinc cornices can be fixed in situ.
The acoustical properties of the material
is a point that has to be tested. One
thing in its favor is its durability. We
arc not aware that metal ceilings have
been employed in this country to any ex
tent, though there are many substitutes
for plaster. One question is the fixing
of the sheets, and the allowance to be
made for expansion and contraction. To
cover old ceilings, or to prevent the appear
ance of cracks, the metal ceiling is well
adapted, as the sheets can be easily fixed,
care being taken to prevent the unpleasant
rattling of the sheets from vibration or
shaking of the floor.

Architects to Specify Sizes of Window
Fanes.

At the recent convention in Detroit of
the Master House Painters' and Decorators'
Association of the United States of Amer
ica, the following resolution was unani
mously adopted :
Whereas, The fact that architects do not
usually specifythe sizes of glass,is a source
of much inconvenienceand loss to master
painters.

Resolved,That the Master HousePainters'
and Decorators' Association of the United
States of America, in conventionassembled,
do earnestlyand respectfully request archi
tectsin future to specify the sizesof all glass,
and that the secretaryberequestedto forward
a copyof this resolutionunder thesealof the
associationto theAmerican Institute of Archi
tects.

The Franklin Institute, of Philadelphia,
are proposing to erect a handsome fire
proof building, to cost $300,000 to $400,-
000, including the site. A committee of
100are obtaining subscriptions.

Top and Arch of Front Porch. Detail of Porch.

RESIDENCE OF GAPT. J. W. WESCOTT.-DETAILS.

Scale, }4 Inch to the Foot.—(SeeColored Supplement and Article on paye 73.)
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SOME MODERN BATH ROOMS.

FROM
a copyrighted catalogue lately is

sued by Leonard D. Hosford, 43
Beekman street, New York City, we

are permitted to take the engravings of
bathroom interiors shown in pages 76 and
77, illustrating work that Mr. Hosford
has executed in this city and Brooklyn.
In addition to the brief descriptive par
ticulars given in the catalogue, Mr. Hos
ford furnishes us with some interesting
figures concerning the cost of the work.
Fig. 1 shows the arrangement of bath
room piping and fixtures in a house, 453
Fifth avenue, New York. This room, it
will be noticed, is very compactly ar
ranged, and it will also be seen that the
pipes are all exposed and that the fixtures
stand free from the wall on all sides, so
that they can be readily c'eaned.
In Fig. 2 is shown a bathroom as
plumbed for a New York City dwelling
now in process of erection, the room 10 x
14 in size, being situated in an extension
opening off the second story chamber. At
the left of the cut is shown the nickel-
plated needle-bath, with rubber curtain,
while behind it is a solid white porcelain
sitz bath with bidet attachment. In the
corner is a syphon water-closet with oval
bracket-seat. A lavatory, supported on
nickel-plated standards, with oval bowl,
is in the middle of the room at the end,
and in the right hand corner is a solid
white earthen slop sink resting on plated
brass legs. On the right side of the room
is the porcelain-lined bath with heavy
marble rim and which, it will be noticed,
is set level with the floor. The particular
feature ot the arrangement in this bath

room is the absence of all woodwork in
connection with the plumbing, so that all,
the piping is exposed to view. Whatever
pipes are not shown in the bathroom itself
are exposed on the ceiling of the butler's
pantry which is situated immediately be
low. The walls of the bathroom to the
hight of 6 feet are covered with glazed
cream tile, while the floor is laid in a
special unglazed tile 1 inch thick. The
plumbing in this room; we are informed,
done in connection with the other work
of the house, will cost from $900to $1000,
the cost of the tiling being about $375 in
addition.
The line drawing, Fig. 3, shows the ar
rangement of piping in a bathroom at 43
West Fifty-first street, New York. No
pipes are carried beneath the floor, and all
are accessible. The vertical lines of soil
and vent pipes which pass through the
room uncased are finished in silver bronze.
This system of placing all the horizontal
pipes above the floor is specially alluded
to by Mr. Hosford, who refers to the ad
vantage of this systemover the old method
of placing the pipes beneath the flooring,
which necessitatesthe notching of beams
to receive them. The horizontal pipes are
arranged on a bracket hanger and stand
about 3 feet from the wall at the back, so
that they can be readily cleaned. The
branch pipe to receive the waste from the
closet is taken off the main liae below the
ceiling, and shows in the dish closet at the
side of the alcove in back parlor. The
soil and vent pipes are cast iron, and stand
about 5 inches away from the wall at the
back and side, and are supported by

special bracket hangers. The cast-iron
pipes are finished in a white china glazed
paint, The vertical line of water supply-
pipes are of tin-lined brasspipe. The cost
of a bathroom plumbed in this way, ac
cording to Mr. Hosford's estimate, is about
$175, when it is done in connection with
the other work. This price does not in
clude the carpenter work or tiling, but it
will be readily seen that there is very little
carpenter work to be done.
In Fig. 4 another bathroom interior is
shown, the room being in a residence in
Lefferts place, Brooklyn. On the left is
the porcelain-lined bathtub with sitz bath
having bidet attachment, while in the
corner is the porcelain-lined bath with
shampoo cock over it

,

the open lavatory,
resting on nickel plated legs coming be
tween the bathtub and the closet, the
latter being of the syphon kind with
paneled cistern. The wainscoting of the
room is blue tinted and figured English

tile, the floor under the fixtures around
the edge of the room being of glazed white
tile, while the centerof the room is covered
with parquet floor. The exteriors of the
bath and sitz bath are finished in a white
enameled paint. All the supply, vent and
waste pipes are nickel-plated brass, while
the soil-pipe is finished in white enameled
paint. As in Figx 2 the pipes are all ex
posed, rendering them easily kept clean.
The cost of this room, as near as can be
figured, Mr. Hosford informs us, done in
connection with the other work of the
house, was about $450, not including the
tiling, which amounted to about $208. The
whole forms a very handsomepieceof work.

GREENHOUSE-HEATING BY HOT WATER.

THE
GENERAL SUBJECT of green
house-heating is one we know many
of our readers are interested in be

cause they often send us inquiries of
all sorts relating to this branch of
heating. The use of hot water for this
purpose is

,

to all practical purposes,
the oldest application, in this country
at least, of water as a heating medium.
Long after it was popular for greenhouses

it first cameinto general usefor residences.
We take pleasurein presenting this month
cuts showing the arrangement of pipes in
two greenhouses,engravedfrom drawings,
for which we are indebted to Hitchings

& Co., 233Mercer street, New York.
In Fig. 1

,

page 78 a greenhouse 100

x 18 feet, having a partition midway
of its length, is represented. The portion
of the house further from the boiler is in
tended for plants requiring but moderate
heat, and the valves at the partition pro
vide a perfect control of the heat in this
cooler section. The arrangement of valves

is such that when the angle-valve beyond
the partition is closed and the T-valve
opened, the circulation will be through
the first or wanner section of the house
only, flowing through the tank and T-valve
and returning to the boiler by way of the
return pipes. When heating the second
section the angle-valve is opened and the
T-valve closed, thus causing the circula
tion to be through the full length of the
house and returning through the "run"
of the (.-valve, thence to the boiler. By
the adjustment of these valves the circu
lation through either or both sections of
the house may be regulated at will. The
heat to be maintained in the first section

of the house is 55° to 60°F. during coldest
weather. To attain this there is provided
390 linear feet of 4-inch pipe, being a pro
portion of a little more than 1 foot of
pipe or 1 foot of heating-surface to about

3 square feet of sash-surface. The second
section is intended to be heated to a night
temperature of 50° F., and the heating
pipes are proportioned in the ratio of 1

foot of 4-inch pipe or 1 foot of heating-
surface to every 3J square feet of sash-
surface.
Fig. 4 represents a standard form of
rose-house, such houses as are designed
for the forcing of bloom through the win
ter months. The dimensions are 100 x 18
feet, and it is heated by the No. 16 Stand
ard Greenhouse Boiler, with eight lines
of 4-inch pipe distributed through the
width of the house, as shown by the dia
gram. The side pipes terminate at the far
end of the house in expansion-tanks and
those under the center bench in a stand
ing pipe of the same hight as the tanks.
The two tanks usedhave a sufficient hight
and diameter to hold the expansion of the
water in all the pipes, the standing pipe
on the center runs serving onlv as an air-
vent for these pipes. In these houses
valves are placed on the lines of pipes at
the front and the back of the house, to be
closed during the fall and spring months,
when but little heat is required. A small
fire will quickly and easily warm the line
of pipes through the center of the house.
The heat required in these houses is about
60° F. during coldest nights, and the pro
portion of heating-surface in the pipes is

in the ratio of 1 foot of 4-inch pipe, or

1 foot of heating-surface, to about 3 or %\

square feet of sash-surface. The boiler or
water-heater used has a grate-surface of 528
square inches and heats 1000feet of 4-inch
-pipe or 1000square feet of surface.
As of general interest to our readers, we
give below several quotations from the
catalogue of Hitchings & Co. on the sub
ject of warming greenhousesby hot water :

In order to replace the losses and equal
ize the heat as much as possible the heat
ing-pipes must be placed near the floor,
with the greater portion under the low
parts of the roof, near the side and end
walls. The pipes are laid in lines of two
or more side by side, or in two tiers one
above the other; the end of one (the
upper one, in the caseof two tiers), termed
the flow-pipe, connects with the upper
part of the boiler, and the other, termed
the return-pipe, connects near the bottom
part of the boiler, while the further end
of both pipes connects with an expansion-
tank, which completes the circuit for the
circulation of the water. When more heat

is required than can be obtained from two
pipes additional pipes are laid, parallel to
and connected with them at both ends.
The pipes rise vertically from the boiler
to the hight of 6 to 12 inches above the
floor of the house and then continue
through the house, either level or with an
ascent toward the expansion-tank. The
latter is preferable in long lines of pipe.
When benchesare used in span-roof houses
of moderate width the pipes may be
placed under the side benches, the bench
being built with a space of 2 or 3 inches
between it and the wall, and the front left
open to allow the air to circulate freely
around the pipes and the heated air to
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Fig. 2.—Bathroom for New York Dwelling.
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,_Bathroom in Brooklyn Duelling

Fig. 3.—Line Drawing, Showing Pipes.
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rise through the spaces and protect the
plants resting on the bench. In houses
of greater width parts of the pipes
may with advantage be placed under the
center staging. In houses 12 to 15 feet
wide, with "lean-to " roof against a warm
back wall, the pipes should be laid near
the front and end walls. If the width
exceeds 15 feet it will be found ad
visable to have a part of the pipe placed
through or near the center of its width.
There should be a tank at the terminus
of each line of pipe, and in large houses
near the boiler, open to the flow-pipe. The
sizes of the tanks vary from 4 to 14 inches
in diameter and from 33 to 54 inches in
hight. They are furnished with a loose
cover and have two or more sockets near
the bottom to receive the heating-pipes.

ation to an appreciable degree. When in
operation-the boiler and pipes are kept full
of water, and also the tanks to the hight
of 3 to 6 inches above the pipes ; and the
loss of water is merely that which is
evaporated from the surface of the water in
the tanks.
In estimating the number of feet or
quantity of piping that will be necessary
to maintain a given temperature in a house
of the ordinary size and shape, warmly
built, with hollow brick walls or with
double boarding filled in with brick or
lined with felting or tarred paper, it will
be bound sufficient to reckon only the
amount of sash exposed to the weather on
the roof, sides and ends of the house and

provide a proportional amount of piping,
irrespective of the shape of the roof. In

housewith ' ' lean-to " roof doesnot require
additional pipe on account of the back
wall, as the protection from wind and air
currents afforded by the wall is sufficient
offset to the increased hight of back wall ;
but in case a house has stone walls or
walls one brick thick or single boarding,
or if a high temperature is required in a
house with root of unusual hight, or in
case the house is in a location much ex
posed to cold winds, due allowance must
be made for these circumstances and a
greater proportion of pipe provided.

A important decision has been rendered
by the Supreme Court of Michigan with
regard to mechanics' liens. It holds that a

Fig. \.—Plan of Greenhouse.

Fig. 2.—Sectional Elevation of Greenhouse
Looking South.

Fig. S.—Sectional Elevation of Rose-House
Looking West.

Fig. 4.—Plan of Rose-House.

GREENHOUSE-HEATING BY HOT WATER.

The aggregate capacity of the tanks above
the level of the pipes should be fully equal
to one twenty -third part of the contents of
the boiler and all the pipes. Pipes that
measure4 inches in diameterand weigh 10
to 12 pounds to the foot are the size and
weight in general use, and are the best
suited for the purpose, affording the best
proportion between the volume of water
contained and the radiating-surface they
expose. Pipes of greater diameter contain
too much water and cannot be heated
quickly in case a sudden change in the
weather requires it. Those of less diame
ter do not maintain the steady heat de
sired. The weight of pipe named above
is necessaryto give it sufficient strength,
and any material reduction in weight de
tracts from the permanence of the work.
As regards the heating power of the pipe,
the conducting power of iron is so high
that the thickness does not affect the radi-

order to maintain a night heat of 55° to
65° in the house while the thermometer
outside ranges at 15° to 20° below zero, it
will be necessary to provide 1 square foot
of heating-surface, or in other words 1
linear f oot of 4-inch pipe, to every 3 square
feet of ssashon the roof, sides and ends of
the houc, and for a temperature of 40° to
45° 1 foot of pipe for every 4 square feet
of sash. This will serve as a general rule,
to be modified somewhat to suit the exi
gencies of the case. This same rule will
apply in sections of the country where the
thermometer does not reach the low figure
named, but where a temperature of 10° to
15° above zero is accompained by high
winds. With zero or cold weather the con
densation on the roof freezes and closes
the laps and crevices of the glass, prevent
ing the escapeof heat, and renders it as
easy to maintain the heat of the house as
with less severecold and strong winds. A

lien law under which a property-owner
was compelled to make double payment for
part of the work on his house is unconsti
tutional. "One man cannot be made to
pay the debts of another," the Court says," and a lien can properly attach only to the
amount which remains unpaid to the con
tractor "

The precise location of the proposed
bridge between Philadelphia and Camden
excites a warm discussion among mer
chants and others interested. General
Casey, chief of the Engineering Corps of
the United States Army, recommends that
the bridge shall be constructed as a high
bridge with unbroken and continuous span ;
shall be 150 feet above mean low water^
and only one pier shall be in the river a?
least 1000feet from the Pennsylvania shore
and 800 feet from the New jersev shore.
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CORRESPONDENCE.

Slating a Conical Roof.
From Roofer. —When a conical roof is
to be covered with slate one of the first
steps would be to space off the lower edge
of the roof B C so a certain number of
slate can be laid in the first row without a
half piece being put in the last. The
width of slate in the bottom row may de
pend on the size of the cone, for if the
cone is very small full width slate may be
too wide to be laid, yet the wider the slate
in the bottom row are, the wider the
pieces can be near the apex. Having de
cided what is the proper width of slate for
the bottom row, which should be the full
width of the slate if it can be so used, the
next step is to obtain the pattern for this
and the other rows. This can be con
veniently done on a board of sufficient size,
as shown in Fig. 2 by G H J K, which

&c., are obtained in a similar manner, each
pattern being of the right taper to
be laid about the conical roof as
shown in Fig. 1. After a number
of patterns have been cut the piece to
be removed may be wide enough to be
used at some row near the top of the roof,
and in order to save this piece the slate is
laid over the edge of the rooffng-stake and
a number of holes punched through by
meansof the point of the roofing-hammer,
asshown by M N, when the slate can be
broken in two pieces by striking on the
stake, the rough edge being trimmed to
the pattern-line, as shown by dotted lines,
the holes being indicated by round dots.
The dressing of the slate can be done in
any convenient place about the building,
the roofing-stake being driven into a plank
or block of wood to hold it solid. The

ing can be done by the stick a d, which
can have a strip of tin nailed at one end
and then bent over the timber in apex of
roof, a nail driven in, when it can be re
volved about the roof. It is easyby means
of this stick and apencil to mark lines about
the roof,as shown by o,p, r, &c., the lines
being as far apart as the slates are to be
exposed to the weather. The location of
the line o can be determined by laying on
one of the bottom row of slate, as x. The
first row of slate being laid, which should
be double so as to break joints, as shown
by z, the second row is started, as shown
by slate 2, which is placed over the joints
in the first row as shown, the top of the
slate being placed on the line p. The
slate in the third row are laid over the
joints in the second row, the tops being
placed on the line r. By proceeding in

Slating a Conical Roof.—Fig. 1.—Showing
Manner of Laying the Slate.

Fig. 2.—Method of Obtaining Patterns for
the Rows of Slate.

Fig. 3.—Slaters' Hammer.

Fig. 4.—Slaters' Roofing-Stake.

SLATING A. CONICAL ROOF.

represents the board upon which the pat
terns are to be drawn. We first draw the
line £ F, which is the samein length asthe
slateX in Fig. 1 is in width. Above the line
E F, Fig. 2, is located the point A so that
A E F represents the slant hight
of the roof A B, Fig. 1. Lines a b, c d,
<fec.,are to be drawn, showing how much
of each slate is to be exposed to the
weather. There are two reasons for mak
ing the slate in each row abovethe bottom
narrower. One is to allow of the slate be
ing applied so as to break joints, for if the
slate for each row were of the samewidth
it would be impossible to so lay them that
onejoint would not comeover another, thus
causing a leak. As the cone tapers from
the base to the apex, it is necessary that
the slate should decrease in width toward
the apex, as it would be impossible to lay
wide slate near the top. Having com
pleted the diagram A' F E, we will pro
ceed to get out the patterns for the vari
ous rows. A slate is laid with its lower
edge on the line E F, when by means of a
straight-edge as much of the lines F A and
E A are drawn as is necessary; the slate
being cut on these lines, it presents the
shape shawn by I'. The pattern for the
second row is obtained by laying a slate on
the diagram with its lower edge resting on
the line a b, and the lines F A and E A
being drawn after the slate is cut on these
lines it represents the shape shown by 2'.
The patterns for the other rows, as 3

',

4',

slate to be cut is taken m the left hand and
held with the mark even with the edgeof
the stake, the cutting being done by means
of the slaters'hammer, which is held in the
right hand. The long point of the ham
mer servesas a guide to keep the hammer
in position so the cutting edge of the ham
mer will come down past the stake with a

shearing motion. The necessarynail-holes
are punched by holding the slate over the
edgeof the stake and dnving-holes through
with the sharp point of the hammer. The
cutting and punching of slate are opera
tions requiring considerable practice to
enable one to perform them without break
ing the slate
The distance from the apex the slating

is to be laid is a matter to be determined
by the architect. As the slate for each
row becomesnarrower toward the top, it

would be impossible to finish to the apex,
so for a covering for the top, and also for
an ornament, somekind of a finish is made
from sheet-metal and placed as a cover
over the apex. This ornament can be se
cured to a piece of timber run through the
roof at the point A. Before proceeding to
lay the slate the roof should be covered
with tarred paper, which has a tendency
to prevent the condensation of moisture
on the under side of the slate, and
prevent any leakage in case a slate
should become broken. In order to lay
the slate evenly it is convenient to have a

mark of some kind to go by. The mark-

this manner the various rows of slate are
laid until as near the apex as desired.

Right and Left Hand Doors.
From B. 8. H., Evansville, Wis.— In re
ply to "G. F. M.," Ptnn Yan, N. Y., I

would say that I had always supposed the
question concerning which he asks was
settled years ago. My impression was that
therewasonly one opinion as to which was

a right and which was a left hand door.
Approaching the street you grasp the knob
with the right,'swing the door to the right
from the side of approach and you have a

right-hand door. In confirmation of this
allow me to say that 25 or 30 years ago all
of our loose-hinge butts were made for
right and left hand doors, not reversible
as now, and all butts to swing the door as

I have described weremarked on the pack
age " right-hand "or " left-hand," as the
casemight be. In ordering our door trim
mings it was necessaryto note how many
pairs of each kind of butts were wanted.
This was also true of locks, and I remem
ber when we first began to use the Janus-
faced lock. It was considered quite an im
provement and it is comparatively but a

short time since the reversible lock was in
troduced with the perfection we now have
it. The face of the door is the street side.
"Put the best side out "has become a

proverb. In hanging inside doors I make

it a rule, if there is any "best side" to a
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. 3oor, to put that^sidefacing the principal
rooms, regardless of the fact of which way
it swings.

Self-Supporting Roofs.
FromC. W. W., Allentown, Pa.—Some
months ago a correspondent asked for
drawings of a self-supporting roof truss,
and as I have just finished sketches for a
mill building 80 feet wide, I send them in
the hope that they may be of service to
him. The trusses are 17 feet distant from
centers. The roof is intended to be slated
on boards, the extra load on the trusses
consisting only of light shaftings placed
near the posts. In consideration of this
fact I took for the load of the truss— that
is, its own weight, roofing, snow, force of
wind and the weight of snafting referred
to—44pounds as the uniformly distributed
load per square foot of roof area measured
horizontally, and found the stressesin the
different members as given in the strain
sheet. The iron rods are provided with
cast-iron washers according to the pitch of

tised, but not any hot-air engines. Also,
please let me know the name of the maker
of the Davy Safety Engine.
Answer,—There are a number of com
bined hot-air engines and pumps on the
market, but the only hot-air engine ex
pressly for power purposes that we know
of is made by H. H. Roper, 36 Pearl street,
New York The Davy Safety Engine is

,

we think, manufactured by Chas. P.
Willard & Co., Chicago, 111.

Length of Jack Rafters.
From H. W., Lebanon, Pa. — I am a

reader of Carpentry and Building, and find

it very useful for young chaps like myself,
for it shows me how little I know. There

is always a great deal of hip roofing to be
done, and enough concerning this topic
cannot be published. What I would like
to know is how to obtain the length of
jack rafters on different pitches of hip
roofs. What I mean is, how much longer
must the oue be than the other if they are

that the trouble may be overcome in the
following manner : In all buildings over
three stories in hight place in the front
wall near the middle a water-main of 4 or

5 inches diameter. Extend this water-
main from the ground floor to the top of
the building. At each story run a short
branch and place one or more fire-plugs of
the size used by the fire department. It
would be well to put one or more on the
roof. On the outside of the wall, near
the sidewalk, place a plug with suitable
screw to connect with the discharge-pipe
of the fire engine. Now, in caseof fire the
steamfire engine is brought to the sidewalk
in front of the plug. Connection is made
with it and also with the hydrant for
water. The firemen take the empty hose
to the fourth, sixth or eighth story, wher
ever needed, secure on to the fire-plug,
call for water and obtain it in a second
without hauling and pulling a hose two
or three hundred feet long full of water up
the walls or through the building. This
avoids a great deal of hard labor, extra
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Truss Diagram Submitted by C. W. W.

the roof, and wrought-iron washers at the
other end. A cast-iron shoe receives the
top ends of the principal rafters. The
splice in the bottom chord is madeby butt
ing the two timbers of the tie beam to
gether and two flat iron bars 5 x f inches
are bolted to the sides. The endsare bent
at right angles so as to cut J inch into the
timber. On the top and bottom areplaced
blocks 6x8 inches. From an inspection
of the drawing which I send it will be
noticed that I have not shown a vertical
bolt in the first panel joint, as it is not
absolutely necessary. It may be placed
there, however, if the shafting should be
put about midway between the head of
the'brace from post to tie beam and the
rod in the second panel joint.

It«>!- A Ir Engines.
From H. N. H., Vhionville, Conn.— Can
you give a reader of your paper any in
formation regarding hot-air engines of
small power. I see gas engines adver-

spaced 2 feet apart ? I have a book
which is called ' ' Hodgson's Steel Square
Problems." It says that for one-third
pitch 2 feet apart each must be 2 feet
longer. That maywork for one-third pitch,
but won't work for one-half or one-fourth
pitch. I trust some reader of Carpentry
and Building will give me a plan or
method of solving this problem.
Note.—This question has been discussed
in some of our back volumes, but it is one
that has perennial interest—one that can
never be entirely exhausted. Therefore
we again allow it to come up.

Water mains for Fire Purposes In
Large Rulldlngs.

From E. J. D., San Jose, Cal.— About
the middle of November I read in the
papersof the difficulty experienced by the
New York firemen in getting water to the
fire in the top story of the Western Union
Telegraph Building, in New York City.
Concerning this matter permit me to state

pressure on the hose, and also is a saving
in the quantity of hose required. When
not in use the pipe should be kept empty,
so that there would be no danger of its
bursting from freezing. The fire-wardens
should seethat all new buildings wherever
erected over three stories in hight should
have water-mains of a considerable size
placed in the building where most con
venient, as I am sure it would be a great
saving of time, labor and also in tne wear
of the hose. A water-main could be placed
in buildings already erected, and in case
of fire would more than save its cost.
Note.—As being of possible interest to
our readers we would remark that at the
present day most of the important build
ings erected for business purposes in the
large cities are provided with water-mains
something after the plan suggested by our
correspondent. At each floor is attached
to the upright water-main a line of hose
which when not required is coiled upon a

support convenient at any and all times
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for immediate use, it being only necessary
to turn on the water. This may be done
by means of a small hand-wheel, one of
which is located at each storv.

Barn Framing.
From 3. C. W., Pine Hill, Pa.— I noticed
a letter in a recent number of Carpentry
and Building from " J. R. T ," Minnesota,
in which he gives a plan of his work and
asks the Eastern farmers to express their
opinion concerning themethods of framing
employed. I have been reading the paper
for some time, and have always beenunder
the impression that it was published in the

necessary to use some extra studding. If
tny reader desires further explanation of
ahe sketch and will state his wants I will
try and accommodate him. The rafters
are in two lengths. This plan, I claim, is
a good one in order to use short timber,
with the exception of the ties or stringers,
which should be in one length, the width
of the barn.

Rule for Setting Nevrela.
From D. L. S., Emporia, Kas. — I think
the seven-room house published in Car
pentry and Building was very good, for
th« reason that an inspection of the de-

between the balusters. Will someof the
old stair-builders give me the rule for set
ting newels ? I desire to learn how far the
newel should comeon to the first step.

Answer to Stair Problem.
From A. L., Stockton, Cal.— In reply
to the inquiry of " C. G. H.," which ap
peared in the May number of Carpentry
and Building for 1889, I suggest the fol
lowing: Referring to the accompanying
sketch, let D E e h of Fig. 2 equal D E e h
of Fig. 1. Draw perpendicular lines from
E e h and set off the floor line and level
rail, which will be understood^by com-

«.«r

Plan of Barn Framing Employed by J. C. W.

interest of carpenters, masons, bricklayers,
&c., and not for farmers. How farmers
are to form an opinion concerning the barn
plan of the correspondent mentioned I am
unable to discover. As I am no farmer I
am in doubt whether it would be fitting
for me to give an opinion or not. I was,
however, raised on a farm and do about all
the carpenter work on barns for farmers in
this immediate vicinity ; I think, therefore,
I will risk giving an opinion about the
method of framing employedby "J. R. T."
In the first place, it does not look to me
like a frame. To my mind it very much
resembles what we call a balloon frame,
mostly spiked. I may be wrong in this,
but that is the impression I get from an
inspection of the sketches. Again, the
plates are 2x6, which double would be, if
I understand the matter correctly, 4x6
inches. From themanner in which it is
placed I infer it must be spiked, and what
would a 4 x 6 inch stick be for a rafter
plate in a barn 36 x 72 feet, even if solid?
I inclose a sketch of a plan for a barn
which I have built. It is known as a bank
barn. From an inspection it will be
noticed that the cattle are so located that
there is no question about their being
warm. The barn cannot be nicely con
structed without the presence of a little
side hill. In the sketch I give only the
gable end. This would be one wing or
section and there can be made asmany
sections as may be necessary for a large
barn. I have put eight in a barn 46 x 110
feet. The sketch inclosed is for a barn
42 x 34 feet with 8 feet foreshoot and the
same back shed. In order to carry hay
through the barn it is necessaryto bring
the upper piece collar beam down to the
dotted lines, or else not put it in at all—
that is

,

in some of the middle sections.
This style of frame is usually boarded
up and down. If otherwise, it would be

SketchesAccompanying Letter of A. L.

tails showed me something I did not know
before, and that was, which end up to
place the balusters. I should have put
them the other end up. It seemsto me
that the newel and baluster are too close
together. I should think the space be
tween them should be about the same as

Draw
Draw

the
the

paring Fig. 1 with Fig. 2

center line of straight rail
lower tangent D B as judgment maydirect.
Draw the upper tangent A B and continue
to c. To obtain the bevels for squaring
the wreath make E F equal E H, H being

a point on the line E B tangent to the cen
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ter E. Connect F D. To avoid confusion
of lines make e g equal to £ G. Make e c
equal E C. Connect g c. To draw the
face mold make ABHof Fig 3 equal
A B H of Fig. 2. Make H F on Fig. 3
equal D F of Fig. 2. Connect B F. 8et
off a little over half the width of rail each
side of F and A. Add the required
straight wood at F. Complete the mold
by bending flexible strip. The bevel at
F is applied at joint A and g at joint F.
The bevel at J is applied at A to obtain
bevel to fit to angle newel. Plumb the
wreath. Then mark the knee to suit the
fancy, as shown at A. The wreath piece
should have a little extra thickness, say 4
inches. Leave out the upper baluster.

Baneboard for Circular Bay.

From'mW. C. T., Inglewood, Ont.—In
reply to " F. S. 8.," Charlestown, I offer
the following solution to the problem pre-

which will give the shape of the bottom
of the board to be used.

From 8. D. 8., Saytille, AT. T.—ln the
February number of Carpentry and Build
ing "F. 8. S.," Charleston, 8. C, desires
to know how to obtain the lower edge of
baseboard for circular bay window. I
think the following rule will serve his
purpose. Referring to Fig. 2 of the ac
companying engravings, draw the quarter-
circle with perpendicular equal to the
widest part of the base, as shown in the
present case, say 8 inches. Erect a per
pendicular of 4 inches from the base to
the edge of the circle, as shown, because4
inches is equal to the widest part of the
base less the slope of the piazza floor.
Then divide the space from A to B
into any number of parts, as shown.
Then obtain the length of base. Find the
center and divide into as many parts as

parts, aud from the divisions produce
lines through D E at right angles to D E
until they intersect the line G F in H IJ
K, &c. Produce the line D E to R and
transfer the divisions in the quarter circle
to the line E R, as 1, 2, 3, &c., on the
quarter circle to 1,2, 3, &c., on the line
E R. Then take the distance H H, I I,
J J, &c., and transfer to 1 T, 2 U, 3 V,
&c., until all the divisions are transferred.
Then E R F S will be the shape of the base
around the quarter circle of the roof. The
more divisions there are in the quarter
circle the better will be the fit.

From 8. S., Lincoln, Neb.—In answer to
" F. 8. 8.." Charleston, 8. C, whose com
munication appeared in the February issue
of Carpentry and Building, I send a rough
sketch showing the way I would obtain
the lines to cut a level baseboard around
a circular bay window. Referring to the

c i

Diagram Accompanying Letter fromW. C. T.
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Plan Submitted by S D. S.—Fig. 1. Sketch Contributed by S. S.
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Plan Suggestedby J. F. H. C. B.'s Method.

ILLUSTRATIONS OF BASE BOARD FOR CIRCULAR BAY.

FROMVARIOUS CORRESPONDENTS.

sented by him in a recent issue of Carpen
try and Building. Referring to the accom
panying sketch draw the straight line A D
upon which describe the circle required.
It is understood, of course, that this must
be drawn to a scale. At G D mark off the
bevel or fall of the floor. Divide the
distance from D to E into any number of
equal parts. Then from C to F continue
with the dividers twice the number of
spaces. A more correct way, perhaps,
would be to figure out the exact length of
the board and then divide it into twice
the number of equal parts. Draw the
vertical lines from dividing points on the
circle and the straight line; then parallel
lines from the points where the vertical
lines intersect the bevel. Draw the curve
through the intersecting lines C to F,

correspond with the divisions, in Fig. 1.
From the upper edge of the basemark the
width at each division, asshown in Fig. 2.
Then take a thin piece of stuff of even
thickness and bend it round to correspond
with the marks and the shape of the base
where it rests-on the floor will be obtained.

From J. F., Delightful, Ohio.— In re
ply to the correspondent, who asks con
cerning a base-board for a circular bay, I
offer the following answer : Referring to
the accompanying sketch, let A B C D be
the plan of the roof of piazza, D E the
radius of the bay-window, D G the wide
end of the base and E F the narrow end,
or the rise of the roof narrower than D G.
Draw the length F straight. Now, divide
the quarter-circle into any number of equal

accompanying sketch, divide half of the
circumference into any number of equal
parts. Draw lines through these parts
parallel to the diameter. Make the dis
tance D to E equal to the fall of the floor.
The difference betweenD E and F G will
be the cut tor the base in space No. 9, and
the difference between F G and H I will
be the cut for the space in No. 8. The
succeeding spaceswill be the cuts for the
corresponding numbers. I think the
reader will understand my plan without
further explanation.

From H. C. B., Lisbon, N. D. — In reply
to the inquiry of " F. 8. 8.," Charleston,
S. C, I send the following sketch, which
shows how to obtain the pattern for the
lower edge of the base board where it
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comes in contact with the piazza floor.
Referring to the sketch, the distance be
tween the lines A C and B F represent the
width of the piazza floor, and A F the out
side line of one-half of the bay window.
To find the length of the board to go half
way around, obtain the stretchout for A F
by taking A F as radius and marking the
point G on A B. From G draw a straight
line through F and continue the sameun
til it strikes the line of the front of the
piazza at C. The distance between A and
C will be the distance required. Divide
this length into any number of parts, say
eight, establishing seven intermediate
points, and number them for convenience
as shown in the sketch. From A set up
D E equal to the slant of the floor, in this
case 4 inches. Connect D and E, which
will represent the line of the slant. From
the line of A C erect short perpendicular
lines from the points just numbered, and

too much, and the distance A4 is 0.0068
of a radius too much, or 0.0068 of a radius
more than the stretchout of one-eighth of
a circle, which it is intended to be. It
thus shows that the variation from right
is greater in the middle than at the ter
mination of the stretchout. However,
these variations are so slight as to be of no

importance whatever in practical work of
ordinary dimensions.

From F. E. G., Leroy, Minn. — In answer
to "F. 8. 8.," Charleston, 8. C, whose
communication appearedin the February is
sueof Carpentry and Building, I would say
that the reasonwhy a straight line will not
answer his purpose is because a foot of the
baseboard near the place marked A in
his Fig. 1 reaches nearly a foot on the
length of the porch from A to B. It must,
therefore, have nearly the same pitch as
the porch floor, but a foot at the other end

Fig. l.—Plan of Main Portion.

Roll-Top Desk,

From R. H., Seattle, Wath.—Will some
of the readers of Carpentry and Building
kindly give me a method for constructing
a roll-top desk. All that I desire to know
is how to make the roller top; the rest I
can construct to suit myself.

Coffins.

From T. B., Headingly, Man.— Will
you kindly permit a reader of Carpentry
and Building space to ask someof those
interested if they have ever been called
upon to make a coffin. If so, perhaps
some of them would be kind enough to
explain the proper shape of one so as to
have it in proportion. I was asked the
other day to make a small coffin, and the

Fig. 3.—Section Through Barn.
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Fig. 2.—Framing of One Side. Fig. 4.—Framing of End.

FRAMING A BARN, AS DESCRIBED BY E. A. R.

from each of these points on A C draw a
line to G, which will cut the line A F in
the points XXX, &c. From the points
XXX, &c., draw lines parallel to H F
intersecting the line of slant B D. Num
ber these lines where they come between
A B and B D, the same as those on A C.
Then take the distance of line 1 between
A B and B D and set it off on the first
perpendicular erected at 1 on A C as at 0.
Proceed in the same manner with re
mainder of the lines and set them up on
the perpendiculars of corresponding num
bers on A C. Connect the points thus
established, which will give the line E C,
which will be the correct line for the bot
tom edge of the base board.
Note—With reference to the diagram of
our correspondent we desire to say that
the method of obtaining the stretchout of
the quarter or half circle made use of in
his diagram will be found by trigonome
trical calculation to be slightly inaccurate.
The distance of A C is 0.0066 of a radius

of the board covers only an inch or two of
the length or width of the porch from A
to B Hence his line on the board must
have only asmuch pitch in that one foot
as the porch has in an inch or two. A
careful study of Fig. 15 on page 254 of
the issue of Carpentry and, Building for
December, 1889,will teachthe correspond
ent how to lay out his board.

Framing a Barn.
From E. A. R,, West Alden, N. Y.—l
inclose herewith drawings showing a barn
which I built in the fall of 1888and the
spring of 1889. Fig. 1 shows a plan of
the main portion of the barn ; Fig. 2 rep
resents the framing of one side; Fig. 3 is a
cross section while Fig. 4 shows the fram
ing employed at the end. I submit the
drawings for the benefit of the readers of
Carpentry and Building and also to afford
a subject for criticism if any of the practi
cal mechanics are inclined to find fault
with the method I have employed.

length was all I had to go by. The proper
width and depth I had to judge for
myself. What I desire to know is this:
Given the dimension 3 feet long, how
wide should the coffin be at the shoulders,
and where should the wide place for the
shoulders be; that is

,

how far from each
end should the wide portion be placed,
and should the head and foot be the same
width ? This is a job that a carpenter in

a back county settlement is sometimes
called upon to do.

The Slide Rule.

From A. J. Mel., Waverly, JV. T.—l
havein my possession a two-foot rule with
M and E octagon scale described in a re
cent issue of Carpentry and Building. It

also has a brasssliding-rule marked B and

C alongside it
,

on the wood, a correspond
ing scale marked A. None of my fellow
craftsmen are able to decipher it

,

and I

write to ask is some of the practical
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readers of Carpentry and Building will
tender an explanation.
Note.—The character of the question
propounded by our correspondent above is
such that we much doubt if a satisfactory
explanation can be given within the limits
of our correspondence department. The
subject is rather a complex one, and we
think our correspondent cannot do better
than to procure a copy of some work
treating of the slide-rule and studying it
in connection with the rule in his posses
sion. One of the best treatises on the sub
ject is Hodgson's Shde Rule and How to
Use It, which can be obtained through
this office on receipt of the price, 25
cents.

A Correction.

From A. D., Beloit, Wu. — I notice an
error in the drawing accompanying my
article on handrailing which appeared in
the March number. It was caused by the
confused state of my mind growing out
of a severeattack of neuralgia at the time
the sketch was made. The true tangent
for straight wood is the pitch line C D and
not I P which is used in the drawing. I
formerly employed the line I P for the
tangent D G, but to be more correct I dis
continued it. Please make the correction
in the next issue.

Question In Barn Framing.
From S. J. McN., Ambrose,Pa. — I would
like to ask the readers of Carpentry and
Building a question in barn framing. I
am only a young chip and would, there
fore, be thankful for their help and advice
I have a barn 56 x 70 feet in size with
double threshing floor 32 x 56 feet to con
struct. The bay overhead is to be carried
by a truss with a span of 56 feet. What I
desire is a plan of a truss that will be suf-
ficent for the purpose. It would have to
carry the roof and whatever grain might
be placed above the floor. An answer in
an early number of Carpentry and Build
ing would be greatly appreciated.

Framing a Circular Bay Window.
From O. N. G., Lake Mills, Iowa.—

Will someof the readers of Carpentry and
Building give me a plan for framing a cir
cular bay window ?

Bills of Lumber.
From J. C. W., Pine Hid, Pa.—I notice
in various issues of Carpentry and Build
ing reference to bills of lumber for build
ings, &c., which run something in this
style : 5 x 7, 7 x 9, 8 x 5, &c. Why not
6 x 6, 8 x 8 and 4x4? I would, where
possible, make the lumber bills call for
square pieces. For this reason, where I
am, we use a great deal of oak, and oak is
a timber which is inclined to warp. Now,
if the piece is square, there is more chance
to use the stick so it may not interfere
than if it were not square. I admit some
pieces must be other than square, but
then I would so select a kind of wood that
is not apt to warp. I would like very much
to have some one else talk up the subject
of timber bills and express their opinion.

Circle on Circle Arch.
From W. E , Sapanee, Ont.—Will some
of the readers of Carpentry and Building
kindly show me the way to strike out an
arch over a circular-headed window in a
circular wall ? It is commonly called
" circle on circle arch." The arch is to be
cut-stone the full thickness of the wall.

swings from you to the right as the house
or room is entered, and a left-hand door
one that swings to the left. Some 15 or 20
years ago, when loose joint butts were used
they were marked L and R to distinguish
them and when applied invariably worked
that way.

Construction of Hay Racks.
From G. W. F., Fisherman's Bay, Son
oma County, Cal.—Will some one kindly
tell me through the columns of Carpentry
and Building the best way to construct
hay racks in barns for feeding horses and
cattle ? The racks must be so arranged
that the stock can get all the hay they
want with a minimum of waste.

Tli* Development of a Raking Mold
ing.

From J. H. P., Orinnell, Iotea.— In the
sketch inclosed I show the manner of
striking or working a raking molding to
fit a miter with the same on a horizontal
line or flank. The method of procedure
is as follows : First, divide the width of
the molding into 1, 2, 3 and 4 parts, as
shown at A. Raise a perpendiular line in
B at O. Trace the curve of the molding
from the intersection of a b e d ef h h, at
right angles with the perpendicular line
O to the points h fd b in the curve or face
of the molding. Transfer to A, a b c d e
f g h. In like manner the curve at C may

Method of Developinga Raking Molding,
Suggestedby J. H. P.

be found, all to miter in their several parts
with each other. I submit the above in
answer to the inquiry of "J. N. B., Jr.,"
of Burlington, Iowa. Of course the pro
file of the raking molding will be differ
ent from the horizontal molding. I desire
to say with "J. 8. B.," of Philadelphia,
Pa., that it is impossible to miter and
member a level and pitched molding of
the same curve and size.

Oil Stones.
From F. K. H., Goffstown, N. H.—ln
reply to " H. W. P., "who desires to know
what is considered the best oil stone for
carpenters' use, I would say without hesi
tation Pike's Rosy Red Wichita and the
Lily White Wichita. The latter is a finer
grained stone that the former. The Ar
kansas are the finest stones in the world
and cost the most money, but theWichitas
serve an excellent purpose and are much
more economical.

Right or Liti Hand Doors.
From S. H. W., Bridgeport, Conn.— In
reply to G. F. M., Penn Yan, N Y., I
would say that mechanics in this section of
the country call a right-hand door one that

Flour Boxes.
From R. G. M., Atchison, Kan. — I
would like to have some of the readers of
Carpentry and Building give one or more
sketches of flour boxes with dough board
attached. The device might also contain
a few small drawers for sundry articles.
Houses are sometimes too small in this
part of the country to allow space for a
pantry, and people have to content them

selves with flour boxes. Of course it is
not much of i trick to make one, but I
desire to get hold of something new, and
I should be very much obliged to the
readers if they would favor me with a few
designs.

The Study of Vltruvins.

•The work of Vitruvius, says M. Guene-
pin, has not beenmore free from the vicissi
tudes of opinion than his person— for
books as well as men have their fate. At
the revival of literature it was welcomed
with the blindest enthusiasm, its precepts
were recognized as infallible, and its
author was for a long time regarded as the
supreme law-gi"er in architecture, but
when a vigorous investigation of the text
had exposed a number of unintelligible
passages,the obscurity of which, no doubt,
arose from the absence of explanatory
plates not to be found with the manu
scripts, and still more when the as
siduous researches on the monumental
antiquities everywhere coming to light
had shown that in many instances
the doctrine of Vitruvius did not tally
with those beautiful models bequeathed
to us by the ancients, the implicit faith our
author had inspired was replaced by a
more considerate and qualified admiration.
And it was understood how a profound
and attentive study of this work, united
with that of the monumental remains,
might illumine, and perhaps establish the
theory of architecture. These studies,
continued with perseverance up to the
present time, far from being barren, have
borne abundant fruits ; a great number of
obscure passages have been explained,
and everything inclines us to the belief
that notwithstanding the success that
has hitherto crowned the labors of
art and erudition, of which Vitruvius
is the object, much may yet be done.
The study of the Grecian monuments,
disentangled and simplified, may lead
us to hope that the lost drawings of Vitru
vius' work may be recovered from the
ruins of the monuments he has citsd.
Already somevaluable remains of edifices
mentioned by him have been recognized,
and though the much desired time for in
terpreting the text of Vitruvius does not
appear to me to be yet arrived, it cannot
be far distant. It is not at all certain
whether Vitruvius had ever traveled out
of Italy, though the monuments of Asia
Minor are those he cites most willingly ;
he does not seem to have attached much
importance to, or perhaps he was but im
perfectly acquainted with, those of Attica
and Greece. He evengoes so far as to ad
vance, in the third chapter of his second
book, a remarkable opinion that I shall
quote from the translation of Perrault:
' ' There havebeencertain ancient architects
who did not conceive the Doric order
to be fit for temples, as there was some
thing inconvenient and embarrassing in
its proportions. Farschesius and Pytheus
were of this opinon, and it is also said
that Hermogenes having a great quantity
of marble for constructing a Doric temple
to Bacchus changed his plan and made it
Ionic. (Nonnulli antiqui architecti nega-
verunt Dorico generi redes sacrasoportere
fieri, &c.)

" It is probable that these
Doric temples of Greece, of Sicily, and
even those of great Greece, although situ
ated in Italy, werealmost entirely unknown
to him. It is also probable that to the
study of ancient monuments of Attica and
the other parts of Greece, at this moment
followed up with so much activity, will
succeed that of the antiquities of Asia
Minor. Then the comparison which may
bemade between the edifices cited by Vit
ruvius and his own work will, perhaps,
explain the difficult passages of the text
in the sameway that those parts of the
monuments which may need interpreta
tion will be explained by him.
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MEASUREMENT OF ROOFS/
BY TRIANQLli.

BEFORE
PROCEEDING further with

the subject of roof calculations it
might be well to define the mean

ing of the words "plan" and "eleva
tion," as these words are of such fre
quent occurrence when speakirg of the
construction or measurementof buildings,
and there may be many apprentices
and beginners who are not conversant
with their definitions. Iu Fig. 86 are
shown the roof-plan, side and end eleva
tion of a building. The word plan is

roof-plan. The difference between the
two would be that our view would be in
perspective, or as the roof would appear
when viewed from one point, with the
lines appearing otherwise than parallel
and at right angles to each other, as the
casemight be. The plan is drawn on a
flat surface, and is a reduced outline of
the building all of the angles and lines
drawn to reduced scale being shown, and
on this account is of more service to the
mechanics, as each part can be measured.

someof the more important measurements
in figures, not only to avoid mistakes, but
as a matter of convenience. It will be
seen that the various plans and elevations
of a building are such views as can never
be exactly obtained after the building is
erected, being imaginary in character, but
so drawn that measurements of any part
shown can be obtained. In order that a
building may be constructed as desired
there are other plans than the one just de
scribed, as foundation plans, cellar plans,

A C

Fig. 36.—Rectangular Building with Hipped Roof. Fig. 37—Hipped Roof with Flat Deck.

1 2

3 4

5 6

7 8

Fig. 38.—Hipped Roof with Irregular Plan.

MEASUREMENT OF ROOFS.

Fig. 39.—Roof with Four Gables.

frequently applied to all kinds of archi
tectural drawings, as if the words plan
and drawing had the samemeaning. The
word plan should only be applied to those
drawings which represent the horizontal
sections of the various floors or parts of a
building, or as it would appear when
viewed from above. If we could be
poised directly above a building and look
down upon it we would have a view some
what similar to that presented by the
* Continuedfrom page48,March,1890.

The elevation is a similar drawing, only
it represents the flat side or end of a build
ing, not exactly as it would appear if we
stood in front and looked at it

,

but as if

we stood in front of each individual por
tion. It, like the roof plan, is drawn to
some scale, and, being a reduced repre
sentation of the building, it can be meas-
ursed just the sameas though we were to
apply a rule to the building. When the
drawings are drawn to a reduced scale it

is customary for the architect to put down

floor plans, &c., which are horizontal sec
tions of the various floors of the building
from which they are named, showing the
disposition of the walls and apartments,
with the situation of the various fire
places, cupboards, doors, &c. They, in
fact, represent the different stories as they
appear when seen from above or when the
walls are built 2 or 3 feet above the level
of each floor.
An examination of Fig. 37will show the
mutual relationship between the elevation
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and plan, which is one of the points to
which attention should be called. It will
be noticed that the elevation of the side of
the building is drawn directly under the
plan of roof, and the elevation of end at
one side of roof-plan, the two elevations
being so placed as to correspond with the
portion of the plan to which they belong.
Certain parts in the two elevations should
agree with the plans, as ed in the side
elevation should be the sameas c d in the
roof-plan, and a c in the end elevation
should be the sameas a c in the plan. The
ridge «_/ also should be the samelength in
roof-plan and elevation. It is the usual
custom for architects to draw the plans
and elevations to one scale, so by compar
ing one with the other we are enabled to
obtain the dimensions necessary for cal
culating any one of the several parts. If
a mechanic were required to measure an
actual building, in order to obtain the
measurements of the various parts, he
would have to walk around it so as to
obtain a view of the several sides, and
perhaps get on the roof to obtain a view
and measurements of that part of the
structure. When making estimates of
work the mechanic can greatly facilitate
his operations by grouping the various

in Fig. 36. In order to allow for the
top of the roof being flat, as shown in
plan by/ e h h, the end elevation is made
wider. The surface of side is the sameas
iu Fig. 36, the end being a trapezoid of
the sameheight as the side, and its surface
is obtained in a similar manner. In this
instance there are two methods for obtain
ing the surface on the fiat part ot the roof ;
it can be found from f e h h of roof-plan,
or the length of side from / e of side ele
vation and the end from f h of end eleva
tion.
In Fig. 38 is shown an iiregular build
ing, the eaves of roof at e o being shorter
than a d, as a eare shorter than o d. Each
of the four parts of this roof are different
in shape and have to be figured separately,
yet this can be done by the rules previously
given. Fig. 39 shows a form of building

Fig.

Fig. 1.

elevations about the plan as has beendone
in Figs. 36, 37 and 38, thus presenting the
several views of the building that would
be obtained by walking around it. By
locating the various elevations iu this
manner there is less chance for mistakes,
and time is saved, as the location of the
elevations to a certain extent explains
them.
An inspection of Fig. 36 will show that
there are no shapes presented for which
rules have not been given already for cal
culating the surfaces. The ends of the
roof, as c / a and d e b, nre triangles, the
surfaces of which were calculated in the
last article. The side of the roof, as efe
d, is a trapezoid in shape, the surface of
which is calculated in a similar manner to
that of Fig. 32. In order that this build
ing should be fully shown two elevations
are given. To obtain the surface of one
of the side roofs the mistake should not
be made of taking e d e/of the elevation
for the surface of one side. To obtain
this surface we take the length of eavesc
d, as shown by C D, the hight C F' being
derived from c f ot end elevation. The
length of ridge F E is the sameas J e of
roof-plan or side elevation. The surface
of the end is obtained in a similar manner,
A C being derived from a c of plan or end
-elevation, the hight being the sameas C
F'. It will be noticed that C F ot end is
the same in length as D E of side.
Another form of roof is shown in Fig.
37, the same side elevation being used as

Fig. 3.

DESIGNS FOR STAIRS.

the plan of which is two equal parallelo
grams crossing at right angles. The roof
or surface of this building could be calcu
lated from the elevation, the plan being
depended on to show that the various
parts of the roof, as 3 and 7, arc the same
size, or that the ridge and eavesare of the
same length for each part of the whole
roof. If we were required to estimate the
surface of this roof we could obtain the
length of ridge from the portion marked 5
on elevation, the hight being obtained
from the gable shown in the front. Hav
ing obtained the area of this portion, it is
an easymatter to determine that the other
portions of the roof are duplicates, so,
having calculated the area of No. 5, all

that is necessaryto do is to multiply it by
the number of parts of which the roof is
composed—in this caseeight. The reader
who has looked at the elevation a suf
ficient number of times to form in his mind
the shape of one of the parts of the roof
must have glanced at the roof-plan and
been aided by it in forming a picture of
the whole. This shows the utility of the
roof-plan in connection with the eleva
tion, even though it may not beabsolutely
essential.

Designs for Stairs.

Among the features of house construc
tion, and especially of interior work, to
which more and more attention is being
given at the present day, is the stairway
and its ornamental value to the hall in
which it is placed. While a flight of
stairs is not, under ordinary circumstances,
an object of great interest, from an artistic
standpoint, the decorative effect may be
greatly enhanced by the use of appropri
ate designs for the balusters. Those who
are engaged in the business of making
stairwork are giving unusual attention to
this feature and are turning out some very
pretty designs. In the illustrations upon

Fig. 4.

this page we show four designs for stairs
which represent someof the work being
brought out by S. E. Smith & Bro., of
199West Seventh street, St. Paul, Minn.
The factory of this firm is fitted with tools
and machinery designed especially for the
production of this class of work and they
turn out attractive designs in oak, ash and
other woods. The illustrations presented
herewith indicate very clearly what may
be accomplished in this direction and
show designs which would add materially
to the decorative effect of the halls in
which they were used.

The Massachusetts Institute of Technol
ogy, in Boston, has upward of 900 stu
dents. Additional apparatus and machin
ery have been supplied to a large extent
within the last six months. The new six-
story structure 52 x 148 feet erected for
the mechanical and civil engineering de
partments was constructed at a cost for
land, building and equipment of $186,000.
A triple expansion engine of 150 horse
power for experimental purposes, will
enable the laboratory to take a leading
position in experimental investigations and
research in steam engineering. Among
other equipment, apparatus for experi
mental work upon the flow of water
through orifices, mouth pieces and pipes
and for testing the effect of recent bending
upon the elasticity of iron and steel, is
provided.
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SOME PECULIAR PLUMBING WORK.

THE
GREAT NECESSITY of making
a careful examination of the plumb
ing of a residence is well exem

plified in a recent casewhere James Muir,
of the firm of James Muir, Sons &
Co., 27 East Twentieth street, was
called on to change a few of the fixtures
in a dwelling-house situated on one of the
principal uptown avenues in this city.
The building is on a corner lot and covers
a spaceabout 80 by 30 feet wide. There
are tive stories, with a back extension on
the first floor. It was built some seven or
eight years ago and has not beenoccupied.
Recently it was sold, and the purchaser
desired to change some of the fixtures in
order to have those with the most recent
improvements and some of the modern ap
pliances. The existing valve pan closets
v ithout cistern connected direct to water

peppermint test to all systemsof plumbing
previous to attaching new fixtures. On
the day of the ttst Mr. Charles F. Wingate,
the sanitary engineer, was present on be
half of the owner. When the test was
applied not only did the residence in which
the changes were being made become
filled with the smell of peppermint,
but the house next to it was similarly
affected. It was then decided that a thor
ough examination should be begun and, if
necessary,a complete change in the piping
be made. The soil-pipe, Fig. 1, was
found built in the wall, no channel having
been made for it. The pipes at B B, Fig.
1, were 2-inch cast-iron pipes, connected
by saddles to vertical pipe. These pipes
were left open at the ends, the cement or
mortar being laid up loosely against them.
It was evident that the sewer gas could

fitted with a trap, but neither of the traps
had ventilating- pipes. If the slightest
stoppage took place in the leader, and a

stoppage was likely to occur through the
accumulation of grease from the pantry
sinks, an overflow during a heavy fall of
rain might back up through the sinks and
soon flood the butler's pantry and dining-
room floor. Fig. 6 shows the waste-pipe
from laundry washtubs and kitchen sink.
It was placed nearly level without any
useful inclination. It is of cast iron, hub
and socket joints; pipe 3. inches in di
ameter. To still further demonstrate the
carelessness with which the work was
carried out, a lead-cup made of a
piece of 2-inch lead pipe fitted with
a string and partially filled with red and
white lead was found, as shown in Fig. 6,
in the 8-inch pipe just beneath the opening

* ^
Fig. 1.—Arrangement of Pipes as Found.

r^&
Fig. H.—Leader from Roof of Extension

One Story High.

P®
FROMWA8HTUBS FflOWKITCHEN6INK

Fig. 2.—Connection at C. Fig. 6.—Obstruction in Waste Pipe.

SOME PECULIAR PLUMBING-WORK.

main were to be removed, the bathtubs
were to be changed and one or two other
small alterations made. It was supposed
that thesealterations would only require
the labor necessaryto disconnect the old
fixtures and connect the new to the exist
ing pipe arrangement. The old fixtures
were first removed, and when this was
done all openings were stopped, as Mr.
Muir decided to apply a peppermint test
before proceeding any further. From an
external examination it was apparent that
the work might have been better done,
and in removing the old fixtures somevery
peculiar pieces of workmanship were ex
posed. For instance, Fig. 2 shows how a
brass ferrule was used, the end of lead
trap was pushed into the ferrule without
being soldered or turned over ; Fig. 8 is
another example where the end of lead
trap was passed into a piece of cast-iron
pipe the end of which was broken off.
But without encountering such visible
defects Mr. Muir always makes it his prac
tice to take the precaution of applying a

pass into the houses from them, as they
were near the base or wash-boards on the
different floors, and gas could readily pass
under the boards. Fig. 4 shows the man
ner of ventilating one of the closets. Con
densation would soon fill up this trap in
the vent-pipe and the usefulness of the
pipe for ventilating purposes would be de
stroyed. Fig. 5 shows the leader-pipe
and its connection. From the main roof
a 4-inch leader is conducted to the roof of
the extension, and from the latter roof a
3-inch leader, as shown in Fig. 5, is used
to take all the water from a roof of a
building 80 feet wide by about 80 feet
long and upward of 75 per cent, of the
water from the roof of the next house.
This 3-inch leader is connected to drain
pipe without a trap, and, being open just
beneath the windows of the second floor,
permits the gases to escape from drain
pipe, and when the windows are open
these gasesmay enter the rooms. To this
leader was also connected the waste-pipe
from pantry sinks. Each of the sinks was

tee which received the waste from wash-
tubs. This might have moved in the
course of time into the drain-pipe and
stopped the whole system, or it certainly
would have stopped the waste from the
kitchen sink if it had remained where it
was found. The pipes from the closet
traps are nearly level in most instances
and in one case one of these pipes was al
ready found partially stopped. The house
trap on drain-pipe had no fresh-air inlet.
The fittings were square tees, Y fittings
not being used. It is but fair to state that
such a case of comparatively modern
plumbing carried out in such a careless
and it may be said dangerous manner is
seldom if ever met with in the city of New
York. It is a matter of congratulation
that the house had not been occupied un
til such a thorough examination as had
been made was carried out. New soil,
drain, ventilating and leader pipes are be
ing put in, and when the alterations are
completed this residencewill have a most
perfect system of sanitary plumbing.
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IERADE NOTES.
The Sidney Planing Mill Company,
Sidney, Ohio, favor us with a copy of what
theyarepleasedtocall thearchitectsandbuild
ers'editionof their catalogue, showingHill's
Patent InsideSlidingBlinds. The catalogueis
of largesize,oblongin shapeand is profusely
itlustrated. The blinds manufactured by the
companyare fully described and their con
struction and application shown by meansof
sectionaland perspectiveviews. We alsohave
from thesamecompanywhat Is known as Ca
talogueNo.2,devotedto a presentationof the
goodsreferredto above. Numerous testimo
nialsarepresentedfrom those who haveused
theseblindsand full directionsaregiven,anda
list of agentsIs presentedshowing where the
goodscanbeobtained.
The question is often asked by those
interested," Does creosotepreservethe color
aswell asthewood when used as an exterior
stain?" A manufacturer of creosotewood
preservingstains claimsthat it doesand gives
asa reasontherefor that the low forms of or-
gunism and

fungi, which so often causethe
lackening in oil paints and stains, arc pre
vented by theadditionof creosote,which is a
strong germicide.
Warren-Ehret Roofing Company,
of Philadelphia,haveremoved their officesand
city warehouseto the new and more commo
diouspremisesNo.432Marketstreet,two doors
westof their present location. They also oc
cupyawarehousecoveringabouthalt asquare
at Thirteenth and Cumberlandstreets. Their
millsare at Wissahickon from w.iich station
mostof their goodsare shipped.
Thomas Carlin's Sons, Pittsburgh,
Pa., haveJust issuedfrom the pressasomewhat
voluminouscatalogueof their specialties. The
work is profuselyillustrated and sufficientde
scriptive text is presentedto enabtethe reader
to fully understandthe features of the goods
referred to. Numerous tables are scattered
throughthevolumewhichwill befound of in
terest and value. The Arm manufacturesta
tionary steam engines, hoisting and wind
ing engines,portable hoisting engines, pile-
driving engines,horizontalandtubular boilers,
reversibletableengines,friction hoist, rolling
mill and machine castings, steam pumps,
valves,elevatorbuckets,wire and hemprope,
feedboxes,bell traps,window gratings, hitch
ing posts,pile-drivingmachinery, and makea
specialtyof ore and clay miningmachinery.
The daily press, of Dayton, Ohio, have
recentlybeendevotingmoreor lessspaceto a
descriptionof the variousindustrieslocatedin
thatcity, andhavetakenoccasionto call atten
tion to the productionsof F. A. Kequarth &
Co.,who haveInaugurateda perfectedsystem
of "square-turned" work for builders' use.
Thestatementismadethat the output of this
companyis being shippedto all partsof the
United States,andthat oneof the morerecent
andprobablythe finestexamplesof their work
wasastairwaywhichwasshipped to Houston,
Tex., for thenewGovernmentbuilding now in
processof erectionin that city.
Irving Bros., of Elwood, N. J., are
distributingsamplesof their Water-Proof Ma
nilla Building Paper, which is claimed to bo
cleanandcolorlessandto unroll as well in cold
asin warmweather. The manufacturersstate
that it is saturatedwith chemicalswhichmake
it vermin-proof. It is designedfor usein the
construction of buildings and is said to be
water-proof and that it will not stick. The
firm is also sending out samplesof Irving's
JaimuesePaper Carpeting,which is employed
asa substitutefor oil-cloth. These goods,it is
stated,aremeetingwith a good demand and
areconstantlygrowing in favor.
Cheney & Hewlett announce else
where in this issue that they have removed
their works to Newton Creek,Paidge avenue,
Setauket and Brant streets,Brooklyn, N. Y.,
wheretheyhaveerectednewshopsspeciallyar
rangedto meetthe requirementsof their busi
ness. They havebeenfittedwith themost ap
provedtoolsandmachineryandarein shapefor
rapidlyturning out all kinds of architectural
and ornamental iron work for building pur
poses. Their NewYork officeis 207Broadway.
Mr. Rafael Guastavino, of the Guas-
tavlnoFire-Proof ConstructionCompany,Bos
ton,New York andDenver,delivereda lecture
beforethemembersof the "Thursday Club,"
of Boston, a short time since, taking for a
topic " CohesiveConstruction." In discussing
the subject the application of the cohesive
systemto mills, institutions anddwellingswas
described in a very interesting manner, and
thevariousphasesof the subjecttouchedupon
in a way to commandthe close attention of
theaudienoe.
The Prescott Hardware Mfg. Com
pany, of Chicago,illustrate in their advertise
mentthismonth two applications of thePres
cott Door Hanger, one view showing the
hangerapplied to parlor doors and the other
themethodof usingit in connectionwith barn
doors. Thesegoodshavebeen describedin our
columnsat somelength and our readersareno
doubtfamiliar with their merits.
P. Pryibil, 518 to 524 West Forty-
first street.New York, reportsa gratifying de
mandfor hiswood-workingmachineryand es
pecially for hisnew resawingband sawing ma
chine. Among the recent shipmentswhich he
hasmadeof thismachinemaybementionedone
to Corson & Rand, Keokuk, Iowa, and one to
Hall & Brown, St. Louis, Mo. Mr, Pryibil is also

meetingwith a good inquiry for histwist ma
chinedesignedfor producingall kindsof spiral
and rope moldings,either straight, taperedor
oval. This machine is constructed in a very
workmanlike manner and has been upon the
marketonlv a comparativelyshort time.

Goodell & Waters, of Philadelphia,
direct theattentionof the tradethismonthto
the " MohawkDutchman" Band SawGuide,a
viewof which theyshowelsewherein thisissue.
Tbey claim for this device that it prevents
crampingor twisting of theblade,reducesfric
tion and will not crystallize the saw. Testi
monials from thosewhohave used the guide
showin a very striking mannertheestimation
in which it is neldbv the trade.
In their advertisement this month
L. Schwartz & Co., with factory at Buffalo,
N. Y,: andNew York officeat 18East Fifteenth
street, direct attention to their extensiveline
of hard wood and slate mantels. These are
offeredIn avariety of designsand the firm so
licits correspondenceconcerningthem.
William. J. Walters' Sons, of Phila
delphia, Pa., announceelsewherein this issue
that the last edition of their wood-workers'
cataloguehaving becomeexhaustedthey are
now getting out a new one. This will show
their completeline of wood-workers'tools and
contain informationwhichcannot fail to beof
interestto carpentersandbuildersgenerally.
The Penrhyn Slate Company, with
quarriesandfactory at MiddleGranville,N.Y.,
andofficeandsalesroomsat 103EastSeventeeth
street.NewYork, directattention elsewherein
this issue to their line of Mantels, Roofing
Slate,&c.,which theyarepreparedto furnish.
The E. D. Albho Company, Cincin
nati,Ohio, invite attentionon anotherpageto
their line of Hardwoods andVeneers for in
terior finish. They report an especiallygood
demandfor their built-up woodwork of which
theymakea specialty.
The H. W. Johns Mfg. Company, 87
MaidenLane.New York, call attention in their
advertisementthis monthto theadvantagesof
AsbestosRoofing. Theystate that this roofing
isnow in use upon factories,chemicalworks,
foundries, cotton gins, steamboatdecks, rail
roadbridges,cars,&c and that it can besup
pliedreadyfor usein rollsof 200squarefeet.
C. E. Jennings & Co., of Nos. 79 and
81Readeand No. 97Chambersstreets, New
York City, call the attention of the trade in
their advertisingspace,thismonth,to the very
completeline of Augers and Bits, which they
areabletosupply uponshortnotice. Theassort-
mentincludesall sizes,rangingfrom shipaugers
dow to nthesmallestbits.
The stockholders of the S. A. Woods
MachineCompanyheld their annual meeting
and banquetat Young's Hotel, Boston,Mass.,
on February 10,1890.The usual dividendwas
declared,andthereport of thecompany'sbusi
nessshowedthat the past year was the most
f,rosperous

in their history. The output was
argelyin excessof that of anyprevious year,
and the orders for future delivery already-
bookedwerestatedto begreaterat Ithepresent
timethaneverbefore. The Boardof Directors
electedconsistedof S. A Woods,F. F. Woods,
Elroy N. Heath, Harword Watson and Henry
Faxon. The officerselectedwere as follows :
President,8. A. Woods; vice-president,F. F.
Woods; treasurer and clerk, Elroy N. Heath;
superintendentof works,H. R. Tlllison
The Canton Steel Roofing Company,
of Canton, Ohio, haveJust issued their thir
teenth annual catalogueand ReferenceBook,
in the preparation of which they state they
have snared neither labor nor expense. The
pamphlet is madeup of over40pagesof text,
profusely illustrated. The goodsof the com
panyare carefully describedand the methods
of applicationclearlyshown,while their merits
as regards other forms of roofing are com
pared Full directionsare given for ordinary
goodsandthemannerof shipmentexplained.
Attention is given to paint, cement, water
proof paper, roofing tools, size of sheetskept
in stock,while a great dealof information of
interest to those engagedin the erection of
buildings is embodiedwithin thepapercovers
in which thepamphletIsbound. The company
statethat theyhavelately obtainedpatentson
and put In machinery for making long eave
trough, conductors, boots, shoes and angles,
alsowire and steel hangers,strainers,&c„ for
which they will soonpublisha completecata
logue.
The Gage Tool Company, Vineland,
N.J., announcethat their planesarefully up to
representationsand that they can be retied
upon in all cases. Their financial position is
also fully establishedas is evidenced by the
referenceswhich they are permitted to use.
Correspondenceupon the part of mechanics
concerningthesetools is solicited bythe com
panywhoseadvertisemeutappearselsewherein
this issue.
The Buckeye Portland Cement Com
pany, Bcllefontaine. Ohio, are distributing a
very attractive pamphletdevotedto apresent
ation of the merits of Buckeye Portland Ce
ment,which Ismanufactured by themat Har
per, Logan County, Ohio. This is the second
editionof thepamphlet,and in the introduc
tion to the tradethestatementismadethat the
capacityof thefactory haslatelybeenincreased
and is nownearly100,000barrelsperyear. Spe
cial attention is called to the chapteruponthe
relativestrength andcostof cementsandmor
tars, in which the advantages of Buckeye
Portland CimentareshownIn comparisonwith

thoseof common,cheapcements. A telegrapic
codewhichwill befound of interest,is alsoin
corporated, as well as numeroustestimonials
from thosewhohaveusedthecompany'sgoods.
W. J. Burton & Co., Detroit, Mich.,
report thedemandfor their Eastlakemetallic
shingleashighly gratifying, andstate that the
shipments tor the month of February were
morethandoublethosefor the corresponding
monthof 1889.The manufacturersclaim that
this increaseddemandgrows out of the many
featuresof merit possessedby their shingleand
thegeneralsatisfaction it has given wherever
employed. The firmhavejust Issueda circular
in which themeritsof theshingleareset forth
somewhatin detail. They arenowgiving, free
of charge,with eachordertheirimprovedsturt-
ing strip, which issaidto makea neatand per
fect finish at the eavesof roofs without ex
posingthe fasteningto theweather. Theyare
alsoofferinga sufficientquantity of their East-
lakepaint to recoattheshinglewhenlaid.
Edwin A. Jackson & Bro., of 50 Beek-
manstreet,New York, are distributing among
their customersa very tastefully-printed pam
phletbearingthe suggestivetitle Heating and
Ventilation. In shapeit is nearly squareand
within its yellow-coveredpaper covers are24
pagesof matter relating to the " Jackson ven
tilating grate consideredasamethodof heat
ing and ventilating hospitals,asylums,court
houses,schoolsand private dwellings." Nu
merous illustrations are presented showing
differentstylesof thegrateand its application,
while considerablespaceIsdevotedto a list of
namesof personsin public and private life in
whosehomesthegrate is used. Themechanical
executionof thepamphlet is of a high order,
and rendersit an interesting addition to the
recipient'slibrary ot trade literature.
In their advertising space this month
the Warren-Ehret Company,of Philadelphia,
direct theattentionof carpentersandthoseen
gaged in the buildingtrades,to their building
papers. Thestatementismadethat they carry
in stock all grades of thesepapers,aswell as
roofingmaterialsandcoaltar products.
In their advertising space this month
the Thorn Shingle and Ornament Company,
Philadelphia,Pa., setforth someof the claims
madefor Thorn's PatentMetallic Roofing Tiles
andSpringLockShingles,whichtheymanufact
ure.
The Detroit Heating and Lighting
Company,Detroit, Mich., have Issueda collec
tion of advertising matter relating to their
Bolton Hot-Water Heaterwhich they manu
facture. A circular letter which theydistribute
calls attention to their combination Gas Ma
chineaswell as their Hot-Water Heater and
briefly notes their merits. Another slip pre
sents several articles from the Detroit local
papersin which theHeater iscommended. The
principal featureof the collection is a poster
carrying in one corner a calendarand lllus
tratedwith smallcutsshowingtheBolton Hot-
Water Heater and also the Combination Gas
Machine.
An article in the roofing line known
asFlax Felt is beingintroducedby the McTear
Flax Felt Mfg. Company, 292Pearl street,
(secondfloor). New York City. It is a well-
known fact thatflax of all fibersis leastsubject
to decay. Accordingly a roofingfelt madewith
flax hasmany advantagesto recommendit for
use. The felt in questionis madeof flax fiber,
finely carded together,and then formed into
sheetssoasto be in shapeto absorba sufficient
quantity of bituminous liquid to make a solid
web imperviousto moisture. The result is a
strong,compact,substantialbody,well adapted
to the purposesfor which it is intented. The
materialmaybeusedasa sheetingunder other
formsof roof8,or it isadaptedfor useasa roof
ing material, simply having applied over it a
preparedroofing cement. The company are
sendingout by mail to all applicants samples
which areveryfair specimensof this material
All our readerswill be Interestedin inspecting
them and testing the toughness. Two thick
nessesaremanufactured,onerunning 50pounds
to the square and the other 35poundsto the
square. In writing for samplesrequestshould
alsobemadefor circulars of directions, which
differ veryessentiallyfromotherroofinglitera
ture.
The Cordesman Machine Company, of
Cincinnati,Ohio, havebeen giving a little at
tention to poetryrecently and have brought
out a numberof versesin which an invitation
isextended to the reader to call on them for
wood-working machinery adapted to meet
varying requirements. The last two lines of
the Jingle areasfollows :
Ohio is theplacewhere Presidentsgrow
And wood-workingfactorieshavea show.
We are indebted to S. Bowen's Sons,
150North Fourth street, Philadelphia,Pa., for
one of their memorandumcalendarsfor the
currentyear. The primaryobject of this de
vice is to advertisethe merits of the Pecora
Mortar Stains, the advantagesof which are
mentioned in various ways on the 365sheets
that make up the tablet. The sheets are
mountedin a cast-iron framework that sup
ports themat a convenient anglefor writing.
The lower half of each sheet containsthe rec
ord of the day, while the upper part is left
blank for memorandumpurposes. The cast-
iron frameisneatlyfinishedin black japanwith
gilt lottering referring to the Pecora Mortar
Stains,while the forward part of the baseIs
decoratedwith three little squares of colored
mortar into theshapeof smalltiles, and giving
practical illustration of thequality and value
of themortar stainabovementioned.
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New Art Featuresin " CarpentryandBuilding."

With the last issue of Carpentry and
Building, we sent out a colored plate
which was, in some respects, a radical de

parture from anything that had preceded
it, in the way of architectural illustrations.

It has beenadmired by thousands of our
readers,andmanyhavebeensomuch pleased
with it that they have taken the trouble to
write us concerning it

,

expressing their

satisfaction. .What we present this month

is still another new idea. Only black
ink is used, but we have secured an ef
fect that perhaps has never before been

obtained in printing from relief plates.
We are certain that this will please our
readers quite as much as that to which

we have already directed attention. The

picture has all the excellence of a photo

graph, with much effect added thereto.
Next month we promise our readers still

another surprise. We shall not occupy

space at the present time in telling just

what it is going to be. We risk nothing

in saying, however, that the June issue of

this paperwill be, in many respects, more
attractive than anything that has ever pre

ceded it. Not only will the art features
be important, but the literary part, and the

mechanical diagrams as well, will go far
ahead of anything that we have ever yet

attempted.

Building TradesDisturbances.

From present indications it seemsproba
ble that the 1st of May will witness an

increase rather than a diminution of the

trouble in the building trades at Chicago.

Strikes seem likely to be inaugurated in

various other centers as well. On that day

the Executive Committee of the American

Federation of Labor propose to introduce

their eight-hour programme,for which they

have long been preparing, with the car

penters and joiners in the lead. The ex

pectation is that other trades will soon
become involved in a practical agitation of

the question, and that through the pres

sure of the situation employers will be
constrained to meet their demands. If the
plan as now mapped out is carried into

force, the result cannot be other than a

serious interference with building opera

tions. Since the struggle is bound to

come sooner or later, it is perhaps as
well to have it now as at any other

time. Employers have been notified in

advance, and many of them are ready to

arrange on the new basis. It is necessary,
however, to secure uniformity of action.

Hence the gravity of the situation. It is

possible, of course, that a part of the dis

turbance now impending may be averted

b y prudent management and the adoption

of conciliatory measures, but the attitude
of comeof the trades unions would seemto

leave no ground for hope in this direction.
Not only is the demand for a limitation of

the working day to eight hours, with no

corresponding decreasein pay, but in some

instances higher wages are demanded for

eight hours work than were formerly paid
for ten hours. Another demand made by
trades unions is uniformity in wages with

out regard to skill. They propose, how
ever, to secure this uniformity by leveling
wages up to the maximum prevailing in
the trade and not by making any reduc
tions. This is an unreasonable demand,
and an insult to all workmen of superior
skill and ability, and one which employers
out of a mere senseof justice will be dis
posed to resist. If these disturbances in
the building trades are not settled very

speedily, much harm will be done to
general business at a critical time. So

many industries are dependent upon build
ing operations that a partial cessation of
work in that line during the regular
season is widely felt. But more important
yet is the fact that those intending to
build costly structures may defer them
until another year, by which time they

hope these troubles will have been settled,

if not permanently, at least for a few
years.

The Strike Disease.

Another cause for anxiety concerning
these building trades strikes is their con-

tageous influence. The strike disease,

once it is fairly started, spreads rapidly to
other lines of trade. Even now unions
are being formed among hitherto un

organized workingmen who propose to

secure for themselves an eight-hour day
and uniform wages. Those also who em

ploy labor are not idle in this respect, as

may be seen from the number of Master

Build -rs' Exchanges in all sections of the

country. The spirit of the times is

organization for the protection of mutual
interests, and the present labor situation

growing out of this feeling is so serious as
to call for the most delicate treatment, if

great financial loss is to be avoided.

Meanwhile the building trades of the

country, as well as the general public,
will await the 1st of May with no little
concern.

The Eight-Hour Day.

In speaking of this subject it may be
interesting to note the unions which have

declared for a work day of eight hours in

New York City. These are, the Plasterers,
the Artificial Stone Masons, the American

Stair-Builders, the Cabinetmakers, the

United Brotherhood of Carpenters and
Joiners, the Paper Hangers, the Millers

and Millwrights, the Progressive Painters,

the Housesmiths, the Eccentric Engineers,
the Operative CementWorkers, the Mosaic

and Encaustic Tile Layers, the Wood
Machine Workers, the Derrickmen, the

Granite Cutters, the Iron Molders, the

Belgian Pavers, the Cement Asphalt Lay

ers, the Amalgamated Carpenters, the

German Painters, the German Pavers, the

Slate and Metal Roofers and the Cigar-
makers. Of these 23 unions it is not

likely that more than half a dozen will
make an emphatic demand for eight hours.
The eight-hour work day has been ac

corded to the Plasterers' Union. The arti

ficial stone masons, the cement asphalt

layers and the operative cement layers

are now engaged in a fight for it. It is

said in Europe that the movement in favor

of a simultaneous international labor dem

onstration on May I is assuming formid
able proportions, and that as far as num

bers are concerned is already an assured

success in England, Fran6e, Germany,

Italy, Hungary, Belgium, Holland and

Spain. The organizers estimate the grand
total to parade in England at nearly 500,-

000. Jules Guisde, who has charge of the

movement in France, promises to have

200,000 workmen on parade. Belgium

pledges to show 100,000; Holland, if the
police will permit, 100,000; Germany, by
the grace of Kaiser Wilhelm, 300,000;

Italy, 100,000and Spain, 50,000.

Fractional Paper Currency.

The suggestion of the House Committee
on Banking and Currency to issue frac

tional paper currency for the purpose of

affording the people a convenient method

of sending parts of a dollar through the

mails is timely and commendable. As

the committee says, the postal notes now

in use do not satisfactorily meet this re

quirement, as their cost and the incon

venience of obtaining them hampers their

use. Publishers and others are overbur

dened with postage stamps received

through the mails, which a currency of the

kind desciibed woud undoubtedly replace.
The proposition is not to displace our

token silver, and as the new currency

shall be receivable by banks and post
offices, who will not reissue it, but for
ward for redemption to the Post Office

Department, it would be less likely to be
come soiled by use than that in circulation

25 years ago. Carpenters, builders and

members of kindred trades would be

greatly accommodated by such an issue as

well as those in many other branches of

industry.

Matters and Things.

Somethingthat hassurprised meever since

I havebeenold enoughto use my observation
aboutbuildings is the unfinishedspotsthat are
to befound in country structuresof all kinds.

I usetheterm " countrystructures" notmean
ing necessarilya farmhouse,but any building
that is erectedby mechanicswho havenot the
discipline,and the skill that follows thedisci
pline,of thosemechanicswhowork in andabout
the large cities. Thereareskillful men to be
found in thecountryand in thecountrytowns,
—men who can do things which their city
brothers and cousins find it impossibleto do,
menwhoareable to getout of mechanicaldif
ficulties,great to their own credit, and in a
way that would astonishmenwho are accus
tomedto have the thinking donefor them by
foremenandsuperintendents; and yet with all
their skill and special experience there are
marksupontheir work which, to say theleast,
are peculiar. For example,a beamwill pro
trude itself through a ceiling ; or somehard
spotto plasterwill be left without a finish ; or
somecornerwill reveala similar lack of finish ;
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or theupperor lower tread of a staircasewill
vary a trifle in night from the others in the
same flight. I dare say many anotherman
hasnoticedthesamething, andhasoftenwon
deredwhy it is that country mechanics,with
all the special skill which theypossess,have
not the courage to doa thing ever a second
timeandcorrectthe little mistakesthey make
at first; for it is only mistakesin calculation
that account for such thingsas I have men
tioned.

—Another thing that I have encountered
amongmechanics,andthis doesnot necessarily
apply to countrymechanicsany more than to
city mechanics,is an unwillingnessto under
takeanything a little different from the cus
tomary way of performance. For example,a
given pieceof work is of sucha characterasto
makepossibletwo or three methodsof execu
tion, and the architect,or someone else in
charge,will say: " Now, I would like to have
this donesoandso." The mechanicwill look
at the work, considerthe plan, and then say:" Well, I never learnedto do it that way." I
have encounteredthis remark so often in so
many different̂ placesthat I begin to think
that it is the symptomof a diseasethat is well-
nigli epidemicthroughoutthe land. A casein
pomt: I was altering over a country house
someyearsago,andhad in chargeof thework
a bright, young carpenterwho certainly was
able to comprehendany directionthat I might
give. I desiredto have the work done in
variousparticularsdifferently from what was
current in the community in which thehouse
was located. I could not be present all the
time while the work was in progress,but I
would call my man to meand explain, before
leaving,how I wanted a certain thing done.I wouldmakesure that he comprehendedme,
andthengo off. On severaloccasions,when I
returned, I found the work donedifferently
from what I had ordered. I would say:" Charlie, did you notunderstandmeto direct
the work to be done so and so?" "Yes."" You comprehendedexactly what I meant
when I said I wished it done soand so?"
"Yes." "Well, why have you done differ
ently?" "Well, I will tell you. After youhad
fone
I got to thinking it over,and inasmuchas
had 'neverlearnedto do it that way,' and as
every one does differently around here, I
thought best to do it by the usualplan, and
hereit is."

**.
—I wonderif themechanicsin the building
trades realize the rapid advancementthat is
being made in all directions about them,not
only in the facilities for doing work, but in
variouschangesthat affect style,characterof
work, &c. I nevergo acrossthe country on a
trip that I donot encountera hundred things
that beardirectly uponthis fact. Features of
construction,stylesof decoration,methodsof
doingwork, machinery,toolsandappliancesin
generalare changingandadvancingin quality
sorapidly that it requiresone'scompletetime
and attention almost,to keepabreastof the
progress. What the ultimate result is to be
one can only guess,but certainly if we com
parethe"work that is doneat presentwith that
which wascurrent in the times of our grand
fathers, when nails were hand made, when
timbers were hewn rather than sawn, and
whenfour timesthemateralwas employedto
makeastructurethanis nowdeemednecessary,
wecanperceivewhat groundhasalreadybeen
passedover, by analogy,and,we can estimate
whatremainsto bedone.

**.
—I have referred to somepeculiarities of
country mechanics. 1 am remindedof other
country peculiarities affecting not only me
chanicsin thebuilding trades but also others.
Oneof the first things that is impressedupon
the youngman who learns a trade is thene
cessityof goodhabits,suchaspunctuality, or
der in the way in which hedoesbiswork, neat
ness in finish, &c. Comparatively few per
sons,however,savethosespeciallyendowedby
nature succeedin exemplifying, in the best
manner,the ideaof order until theyhavegone
through a long course of discipline. Very
frequently their affairs for a considerable
periodare in sucha condition as to merit the
term " systematic disorder." Take it in the
meremutterof the keepingof their tools. In
steadof having a well proportionedtool chest,
with a placefor everything,andeverything in
its place, their saws,hammers,chisels, planes
andother toolswill bein variousplacesandso
scatteredabout that gathering themtogether
for any purposewhatsoeveris a matter of no
small labor. " Orderly disorder" is theterm,
perhaps,that describesthe conditionin which
they keeptheir things. Now disorder of this
kind is worsethan theusualform, for ordinary

disorder is so banefulthat sooneror later an
effort is madeat reformation,but" orderlydis
order" on theotherhand, frequently deceives
the victim into believingthat he is orderly, so
that it remainsuncheckedandworksthegreat
estharm.

***
—But what I was going to speak about is
the " orderly disorder" that is sometimes
found in the country, and to savethe feelings
of my mechanical readersI shall illustrate it
by referring to another tine of businessalto
gether. I visitedafarmer sometimesince,who
passedamonghisfriendsasabrightandshining
examplarof all theeconomicvirtues, but who
to me appearedin somerespectsto be quite
theopposite. As I passedthroughwagonshed
andbarn,woodhouseand carriage-house—and
evenin porchand kitchen the samecondition
of things prevailed—I was obliged to notice
various things carefully picked up andstowed
away. The wholeseriesof buildingshadbeen
utilized in this way. There was not a place
for everythingand everythingin its place,but
rather a greatmanydifferentthings andevery
placebelonging to them,provided theycould
begot to fit. I countedhoesin four different
places,someof them far removed from the
others,scytheswerein asmanymorepositions,
while knives, flies,and other small toolsorna
mented every knot-hole and projected from
every cheerful crack. AH the tomato cans
from the kitchen had been saved, and they
were similarly distributed over the prem
ises, eachwith a choice assortmentof rusty
nails, brokenscrews,stove-bolts,and oddsand
endsof small hardware. A box of soap was
stored in the carpentershop and a saw and
a plane hung in the porch. In the loft
over the carriage-housewas smoked meat,
while in the pantry, carefully put away, was
the side lamps off his daughter'sphaeton. I
might continueto enumerate,but enoughhas
beenpresentedto showthe conditionofaffairs.
Besidesthis indiscriminatestoring of things,
useful or valuable, there was in it, among it
andalongsideof it, similar careful preserva
tion of thingscomparativelyworthless. Pieces
of shingleswere carefully stuck up overhead
betweenfloor beams, while some lath and a
few brick kept themcompany. The half dozen
palingsleft over from the garden fencewere
put away where they would be found wnen

needed,provided any one rememberedwhere
theywere,while oddniecesof board, straight
sticks,broomhandlesand brokencasting,like
wise thepiecesof tin from thenewporch roof
were stuck away wherever they would fit.
Every projecting nail had a bit of string, a
brokenstrapor a discrepitbuckle. A pieceof
ropewas to befound almostanywhere, and it
wasall poor,worn out rope,with no two pieces
of the same twist and thickness. There was
somethingeverywhere,and no two things of a
kind together anywhere. Had any one, pos
sessedof a geniusfor order, gone through the
premisesof this farmer and sorted things up,
as theyought to be sorted, the result would
havebeensurprising, to the farmer at least.

*•*
—Dirt is said to be simply matter out of
place. How much dirt, therefore,there is in
this world. But the farmer's premisesthat I
havedescribedabove are no worse in this re
gard than many a mechanic's kit I haveseen,
nor yet worse than the mental condition of
manya manwho essaysto carry on business
in the buildingtrades. Men whosemental con
dition is typifiedby theremarks of thepreced
ing portion of this article manifest this condi
tion by their disjointed and disconnected
remarks. They areplausible,very often, and
not infrequently say bright things: but, as a
rule, it is easyto perceivefrom their conversa
tion that there is no earnest or deepthought
upon any topic whatever. Instead of being
orderly they are systematically disorderly in
their plans, and, as a result,they succeedin
filling theold tomatocansof their minds with
odd nails and screws of thoughts, instead of
securing newand valuable thoughts or opin
ions of any kind. Whenever a demand is
madeuponthem for somethingthat theymay
besupposedto beable to supply, that which is
produced,while sometimescunningly wrought,
is very generallya misfit or a backnumber. It
is very likely to be rusty, if not alsobent. If
a dozenthings are requiredtheassortmentdis
played is a varied one.indeed. The only ob
ject that I have in calling attention to what
many of my readers,I think, will regardas a
correct picture of what frequently exists, is
thehope that it may stimulate someyoung
man who has tendencies in the direction
namedtomakeanearnesteffortat reformation.

Oliver.

BUILDERS' EXCHANGE COMPETITION.

The general development of the Builders' Exchange movement throughout the

country, is the remarkable feature of the building business at the present time.

Everybody is interested in it
,

and information concerning the purposes,plan of organi
zation and practical working of exchanges is demanded on every hand.

In order to give our readers and others the opportunity to contribute to the prac
tical literature of the subject, and further, in order to securesuitable essaysfor publi
cation in these columns, we propose a competition, with prizes and general conditions,
as stated below.

The general subject of the competition is " A Builders' Exchange. '-
'

The precise
treatment is left to the contestants, with the suggestions that each essayshould define
the purposesof a Builders' Exchange, the advantagesthat follow upon its organization,
the persons who are eligible to membership in it
,

the general schemeof its govern
ment, and the ways in which individuals may profit by association with it.

The essaysare not to exceed 2000 words each in length. Each essay is to be sub
mitted under a suitable nomdeplume or emblem, with the name and address of the
author in a sealed envelope, bearing the samenom de plume or emblem.

Two prizes are offered. To the essay which shall be deemed the best of all
those submitted, and which conforms to the conditions of this advertisement, the first
prize of $100 will be awarded. To the essayconsidered the next in rank of merit, the
second prize of $50 will be awarded. The committee of judges to pass upon the
essayswill include, among others, some of those who have had the most to do with
Builders' Exchanges to date, and who are thoroughly posted on every phase of the
work.

Essays submitted in this contest must reach us not later than the hour of closing
business, May 10, 1890. We propose to print the prize essays in the issue of this
paper for June.

The right to publish all the efforts submitted in this contest, whether taking a

prize or not, is expressly stipulated. The question of accompanying the essays by
diagrams or other illustrations is left to the discretion of the contestants.

Address the essays,marked " Builders' Exchange Competition," to

A. O. KITTREDGE, Editor Carpentry and Building,

66-68 Duane street, New York.
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BRICK-WORK AND BRICK-LAYING.— VII,
By ARTHUR SEYMOUR JENNINGS.

IT
HAS already been pointed out how
great in the past few yearshas beenthe
development and progress of brick ar

chitecture. Where previously building in
brick was confined almost entirely to the
erection of plain structures with smooth
faces, we have now a large variety of dif
ferent molds and ornaments manufactured
in this material. But in addition to variety
and form we have considerable diversity
in color. There are at present as many
as a dozen different shades of brick on
the market, and the result is that a front
of almost uniformity of tint may be ob-

such as those illustrated, but not in
frequently they are formed of common
square bricks. The principle upon which
the bricks are laid in such caseswill chiefly
consist of laying headers in order to obtain
a good through bond, and in alternating
the joints A simple method of construct
ing brick cornices is to lay two it three
courses projecting about 1| inch beyond
the others and setting one course diagon-
allv. This forms what is known as a
"dog's tooth" course, and is shown,
marked A, in Fig. 16. Belt courses are
also sometimes formed in the same man-

such as may be found in most large iron
works, there are others of importance.
The first of these, and perhaps the most
important of them is

,

absorbing qualities.
An under-burnt brick is nearly always very
absorbent, and is on that account generally
far from durable. To test a brick in this
respect it should be weighed when dry,
and then be immersed in water until
thoioughly soaked through. When again
placed upon the scales its weight should
be found to have increased not more than
one-seventh. As a rule it may be said that
those bricks, which are square angled, of

Fig-.2.—A Molded Brick.

Fig. 5—Return of MoldedBrick.

Fig-.8.—Grecian Bey Pattern of MoldedBrick.

Fig-. 6 —Return of MoldedBrick.

Fig-.3.-A MoldedBrick.

Brink-work and Brick-laying.

Fig. 9.—A Raised Molding in Brick.

tained, or by a combination of colors
graceful ornamental patterns may be
formed.
It may be of service to give a few of the
most useful forms of molded bricks. In
Fig. 1 we havewhat is known as a splayed
brick, which is largely employed for win
dow-jambs, with the object of allowing
the entrance of more light. Figs 2 and

3 representmolded bricks, which are very
useful in the construction of cornices,
piers, &c. Figs. 4

,
5 and 6 represent a

number of different molded bricks, which
are employed for various purposes, such
as the construction of cornices, &c. Sev
eral examples of ornamental bricks are
shown in Figs. 7
,
8
, 9
,

10 and 11, which
are by The Hydraulic Pressed Brick Com
pany, of St. Louis, Mo. The excellent
forms of bricks represented in Figs. 12,
13, 14 and 15 are by The Peerless Brick
Company, of Philadelphia.
Cornices, belt courses and copings are
now usually constructed of molded bricks,

ner. Fig. 17 shows how molded bricks
may be used in erecting piers. The tests
by which the probable quality of a brick
may be ascertained will depend in some
measureupon the particular class of brick
under treatment. The strength of a brick
or its resistance to a force tending to crush

it is perhaps the most important test which
can be applied. Common brick crushes
under a weight of from 1500pounds and
upward per square inch, while the
strength of pressed brick is a good deal
higher. In a series of tests made some
years since, on a large number of different
specimens, it was ascertained that common
brick crushes by subjecting it to weights
varying from 690 to 3200 pounds per
square inch, the averageof the specimens
being 2175 pounds. Facing bricks aver
aged 2760 pounds per square inch and
varied from 1536 to 4395 pounds.
In addition to the test of strength,
which, in passing, it may be said should
be conducted on a proper testing machine,

good shape and uniform color, will be the
best. But it is obvious that the samede
gree of test should not be applied to all
bricks.
It has already been pointed out how
considerably ordinary bricks vary in size.
The dimensions of a few of the most com
mon may be given here :

IttCLiGS
Philadelphia 8%x 4%x 2%
Milwaukee 8)4x 4%x 2%
North River 8 i3Xi2){
St. Louis, Mo 8%x4%x2%
Maine 7%x 3% x 2%

Something may be said here as to the
cause and cure of the very objectionable
discoloring so very frequently found in
brickwork. What is referred to consists
of a white efflorescence which appears on
brick buildings generally soon after they
have been erected, but sometimesat more
distant periods. Invariably the incrusta
tions will be found more marked after a

heavy fall of rain. The efflorescence is
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sulphate of magnesia, uud is variously
termed, sometimes being known as " salt
peter," and in other casesas " whitewash."
It is a property of sulphate of magnesia
when present in bricks to effloresce on
the surface after having been taken in so
lution, and hence the appearance after
rain. Clay which contains magnesia is on
account of this peculiarity best to be
avoided in the manufacture of bricks, for
it is very difficult to effect a cure. Some
times, one or more coats of thick paint
applied to the surface of the brickwork
will be effective, but often the magnesia
will effloresceunder it, causing it to come

too much to say that there is no building
material in existence to compare with it.
Formerly the use of brick was mostly con
fined to the alluvial districts where brick
clay was found. But with the facilities
for conveyance in this time there is no real
reason why it should not be used in any
part of the country It is hoped that with
the increased use which the material will
have in coming years that bricklayers and
their supervisers ; that architects and build
ers generally will do something to improve
the consti uction, and endeavor to bring
about a more scientific system of lxmding.
With this object and with the view of in-

exposed to the flames. Another building
covered with shingles was equally exposed,
and the roof of the slate-covered mill took
tire before the shingled roof. The streams
of water turned on the slates after they
had becomehot caused their rapid destruc
tion, while the wetted shingles were kept
from burning. The slated roof allowed
streamsof water to drip downward through
the entire building, while the shingle roof
protected the building which it covered.
Slate roofs may prevent fires from floating
sparks, and shingle roofs, when very dry,
may invite fires from such sparks, but
where buildings are crowded closely to-

Fift. 14.—Combination of Reedsand Circles in
MoldedBrick.

Fig. 15.-sunken Pattern In Molded Brick.

Fig. 12.—An OrnamentalBrick.

Fifr. IB.—SimpleBrick Cornice.

Brick-work and Briek-layinq.

out in blisters and to peel off. To be
effectual it is necessary that the wall
be perfectly dry before the paint is ap
plied. In some cases it has been found
that a cure will be effected by washing off
the substance as often as it appears with a

brush or s|Krnge dipped into a solution of
muriatic acid. Simply brushing it off
from time to time, as it appears, will have
the effect of ultimately removing the ob
jection.
In concluding these papers upon the im
portant subject of brickwork the writer
would point out how excellent a material
brick is for use in general architecture. For
strength, durability and economy it is not

structing the young, the bricklayer, and
other persons interested these papers have
been written.

Slate for Roofing Purposes.

According to a recent issue of a Western
paper, slate is not the most desirable
article in the world for roofing pur
poses. It says that on a recent occa
sion a mill covered by a slate roof was
fired by heat from an adjoining building.
The heat cracked the slates and they ran
off the roof in a shower, leaving dry wood

gcthcr almost any one of the roofing
materials is better and safer than slate, be
cause in the caseof crowded buildings the
slate is exposed to heat sufficient to break

it and uncover the wood.

Tiif. FF.BitnARY issfe of the transac
tions of the American Society of Civil
Engineers contains a valuable paper on
the strength, resistance, tests and specifi
cations of cast iron, by J. B. Johnson, of
St. Louis, with an interesting discussion
by George A. Just, of the Jackson Archi
tectural Iron Works, of New York.
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DRY ROT IN TIMBER/

HAVING
traced the life history of the

fiiDgus, I should like to make a few
practical deductions. First, with

regard to the stateof timber used in build
ing. A tree should not be felled before it
has arrived at maturity, for it has too large
a proportion of sap wood to heart wood,
and the season for felling should be that
during which the growing and cell-divid
ing process is dormant, and there is no sap
rising through wood cells.
Vitruvius says that felling should take
place from early autumn to tnd of winter,
and adds that the tree should be cut to the
pith so as to allow the escapeof the sap.
By statute of James I people were pre
vented from felling trees from April 1 to
.Tune30, and in France a royal decree in
1009prescribed the time for felling to be
October 1 to April 15. Napoleon I also,
in an order issued to Commissioners of
Fores! s, directed that naval timber should
only be felled from November 1 to March
15.
The wood should afterward be cut up
and slowly but thoroughly seasoned. This
is effected by completely immersing in
water, steaming or boiling, by which the
protoplasmic and nutrient substances are
dissolved from the cells. It must then be
stacked on end in a well ventilated shed,
whose floor is composed of ashes or con
crete. Irregular or too rapid drying or di
rect sun warmth, causesthe wood to split,
and gives the fungus ready access to its
interior. Of course the use of "green
wood " is out of the question. As the
rosin and tannin (a preparatory stage in
the formation of rosin) afford food mate
rial for the fungus, pitch-pine cannot be
considered to be rendered more, but rather
less, durable by the large amount it con
tains. Wood must not only be dry, but
be kept dry. This is impossible if the air
of the chamber in which it is built is
damp, as it condensesand absorbs moist
ure. To secure this, therefore, moisture
must be prevented from rising from' the
soil by a layer of asphalt or concrete;
from rising up the walls from the founda
tions by a damp-proof course; from soak
ing through the walls by building an air-
drain, so that no earth is allowed to be in
contact with them above the damp-proof
course, unless asphalted outside or built
hollow ; and lastly by securing thorough
ventilation, so that there is no corner
where the air can stagnate. All vegetable
soil must be removed from the site, for
ammoniacal exhalations assist the germin
ation of spores; the drains must be sound,
and the mortar made of clean sand. The
house should be well dried before the
floors are laid and joinery fitted, and it
has been suggested by Professor Hartig
that the ends of all joints and timbers
built into the wall should be previously
creosoted, so as to protect them during
the critical time when the walls are drying.
Wood should not be painted unless thor
oughly dry, as it imprisons the moisture
instead of allowing it to evaporate, and is
thus no protection against dry rot. Lino
leum on floors is objectionable for a like
reason.
The darkness under boarded floors and
behind skirtings is congenial to the fungus,
and so too is the warm air produced by a
heating apparatus; for it must not be for
gotten that warm air will hold more moist
ure before it is saturated than cold air,
and so absorbs it from whatever holds
moisture, whether from damp ground or
damp brickwork.
Nor must we forget when we ventilate
under boarded floors by inserting air bricks
that a considerable draft is not at all
a necessaryconsequence,as a column of air
of uniform density will not readily move
in a horizontal directiou.

Many preservatives have beensuggested,
and many patents taken out for securing
timber from dry rot,— by steeping in cor
rosive sublimate (mercuric chloride Hg CI*)
in Kyan's process, by injecting creosote
under pressure in Bethell's, zinc chloride
in Burnett's, and copper sulphate in Bou-
cherie's. Of these creosoting seemsto be
the most succcssful. Creosote is obtained
in the distillation of coal tar, and probably
owes its antiseptic properties to the pres
ence of crude carbolic acid, which could
not be used by itself, as it is slightly solu
ble in water. The effectsattributed to cre
osote are as follows: 1. It coagulates the
cell contents, thus giving solidity to young
cells. 2. Absorbs oxygen from the cells.
3. Resinifies within the cells, and so ex
cludes air moisture. 4. Acts as a poison
to fungi.
When, however, timbers are built into
a house, it is impossible to impregnate
them with poison. If they are attacked by
dry rot it will be necessaryto find out the
extent of the disease. This can be done to
some extent by a scratching noise being
made at one end of the beam and listening
at the other, for if the fibers are intact the
sound will readily be conveyed; if the
beam is decayed it will give a dull sound
on being tapped, and will allow a gimlet
to penetrate it very readily. If the fun
gus has only penetrated a short distance
the beammay be painted with corrosive
sublimate dissolved in methyl alcohol, a
method which Professor Hillhouse, of
Mason's College, told me he had found
very successful. Methyl alcohol has great
penetrating power, and acts as a vehicle to
convey the corrosive sublimate into the
texture of the wood, evaporating in time
and leaving the corrosive sublimate behind
to do its work.
. In a slight attack hot lime wash may be
sufficient.
Notwithstanding, however, the fact that
decayedwood will absorb the washes more
readily- than sound, these frequently do
not penetrate to a sufficient depth, and as
only those parts of the mycelium of the
fungus are killed which are in contact
with the poison, the-hyphae in the deeper
parts of the timber remain as active as
ever; the rot is not stayed, but its ravages
are now hidden from view. Except in a
slight attack, then, it is better to take the
timbers out and burn them, and then re
place with new timber after having taken
the precaution to see that the conditions
favorable to fungus growth are no longer
fulfilled. It would be an advantage also
to disinfect the air. It is particularly ne
cessary that all infected timber and every
particle of mycelium, and certainly every
fructification, should be burnt.
Is conclusion, I would say that dry rot
is an easily preventible disease, though
more difficult to eradicate when it has
once obtained a hold. And I trust you
may find this short sketch of the life his
tory, habits and suitable conditions of
growth of Merulius lachrt/mans of some
help when you have to deal with a case of
"dry rot."

Chicago Builders and Trade Schools

At a recent meeting of the Chicago
Builders' and Traders' Exchange the sub
ject of establishing a trade school was dis
cussed, and the following committee was
appointed to formulate a plan and report
at a special meeting to be held for that
purpose on the 20th inst. : J. G. McCarthy,
D. V. Purington, George Tapper, William
Goldie and F. V. Gindele. At the invita
tion of the committee Col. R. T. Auch-
muty, of New York, pioneer in the trade

•Concludedfrom Page68,April, 1890.

school movement in the United States,
delivered an address before the exchange
on the 17th inst. The speaker was intro
duced by W. P. Ketchum, president of
the exchange, who said that Col. Auch-
muty is now at the head of the only suc
cessful trade school in the country, that of
New York City. We are able to give only
a condensed report of Colonel Auchmuty's
address, which was extemporaneous. He
stated that the American people are now
attracted toward the trades asneverbefore,
that the Western fever, the gold fever and
the war fever periods had passed by, and
it had become a most momentous question
with Americans how they might bring
up their children into what would
yield them a sure support in man
hood. And the matter had become the
more serious in that the trades unions
show such marked hostility to allowing
the children of Americans to enter the
trades, although they warmly welcome me
chanics who land at Castle Garden and
take them into their ranks. The United
States stands forth, he declared, as the
only nation, civilized or barbarous, which
made no effort to care for and protect its
young people in the matter of a future
support. Thoroughly impressed with the
danger to the next generation of the youth
growing up in idleness, he instituted the
New York Trade School. He then pro
ceeded to recite the history of that insti
tution, which, beginning with 30 pupils in
1881, had 520 upon its rolls last winter,
and has sent forth in all no less than 2500
graduates. He gives instructions in plumb
ing, stona cutting and brick masonry,
fresco and painter work and in tailoring.
His course of instruction is three months
for day pupils and six months for night
pupils, who attend three evenings each
week. Those passing from his schools
readily found employment and rao.dein
telligent mechanics. Young men enfcr at
ages from 18 to 20 years. He defended
the short term, declaring that in that time
they had abundant opportunity to learn
the practical workings of their trade, and
that six months of active pursuit of it
made them competent journeymen. He
had a large number of large-sized photo
graphs which he displayed, showing work
done in his various departments. One of
these was the picture of a large factory
that had been put up by 25 young men,
after three months' instruction under his
method. These photographs passed out
in the audience excited unusual interest
and called forth warm praise. After recit
ing his plan of teaching heearnestly urged
upon the builders' and traders' exchange
to start a trades school in Chicago.
E. W. Blatohford, head of the Chicago
School of Manual Training, was present at
the meeting, and made an address on the
samesubject. He indorsed the work done
by Colonel Auchmuty, as well as his sug
gestions for a trade school at Chicago.
The existence of his own training
school evidenced the need for a trade
school. Boys entered. the former at the
age of 14, and, passing out at 17, would
beready to enter the latter and be glad to
avail themselvesof its higher advantages.
None were held in higher honor among
thinking people than the workers, and the
Commercial Club had honored itself
when it founded the training school, as
the Builders' Exchange would exalt itself
by starting a trade school. He was fol
lowed by J. G. McCarthy, chairman of
the special committee of the exchange
having the question of a trade school un
der advisement, who declared that the
matter was receiving the most serious at
tention of his committee.
A vote of thanks was given Messrs.
Auchmuty and Blatchford. The senti
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ment of the members is strongly in favor
of the project if the necessaryfinancial
support can be received.

Cottage of Moderate Cost.

The house which we represent on this
and the opposite page has recently been

Mr. Earl Lee. of Corona, Queens County,
N. Y., at a cost of about $3000. A per
spective view of the building will be found
upon the supplement accompanying this
issue. From an inspection of the floor
plans, which are shown on the page with
the details, it will be seenthat the house
provides for 11 rooms, exclusive of a com-

The chimney flue is located in the corner
of the pantry, and is constructed of brick
up to the main roof. It is then conducted
between the rafters by means of a terra
cotta flue up to the attic, above which it
is connected to the main chimney. This
plan has been followed in order to obviate
the difficulty usually resulting from low

kitchen chimneys From the
main hall of the house opens
the parlor and dining-room,
while the sitting-room is
reached from either of these
apartments. On the second
floor are four sleeping-rooms
provided with ample closets,
while in the attic are three
more sleeping-rooms, making
seven altogether. It will be
observed that the stairway is
cut off from the first hall by
asliding door, which is placed
to prevent the heat rushing
up the stairs in cold weather,
thus rendering the lower hall
as comfortable as the other
rooms. Over the bathroom
is placed a copper-lined tank,
having a capacity for about
225 gallons. The house is
furnished with brick-set
range, beside which is a 35-
gallon boiler, porcelain wash-
tubs and hot and cold water
connections. A force pump
is also provided for supply
ing the tank. The house is
finished, inside and out, in a
substantial manner, the roof
being covered with cypress
shingles. The provisions
made for heating and venti
lating are especially interest
ing. The open fireplaces in
the reception hall, parlor and
sitting-rooms have an iron
back about J inch thick,
which arches over toward the
front about 3 feet, 3 inches
above the hearth. From
each of these arches an

Side (Loft) Elevation.—Scale,M,Inch to the Foot.

Convenient Cottageof Moderate Cost. Earl Lee, Corona, L. L, Architect.

erected by the American Patent Portable modious hall. The kitchen is placed at iron pipe of greater thickness conducts the
House Mfg. Company for their manager, the rear, and from it opensa large pantry, smoke to the chimney, which, about 6
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feet above the first floor, assumesa square
shape and contains four flues. The space
behind the fireplace is entirely inclosed
with brickwork, making flues for the pass
age of hot air. The hot-air pipes from the
furnace in the cellar are connected with
these flues, the heat being taken into the
hall, parlor and sitting-room over the
mantels near the top of the apartments.

Wooden Columns.

parently fresh wood, probably capable of
supporting the whole weight which the
original post was designed to carry.
Immediately after the saw cut, and again,
after the cleaving with steel wedges, the
center was carefully examined and found
to be just preceptibly warm to the touch,
but nothing more, thus proving that the
fiber, in which the strcnght lay, was quite
uninjured.

Strength of Stonework.
The advantage of wooden columns in
buildings in which fires occur is pretty
generally recognized by architects and
builders at the present time, and more par
ticularly by the insurance companies.
Speaking upon this subject Mr. E. M.
Shaw says in an issue of the London
Architect :
The contents of a building have un
doubtedly much to do with its safety or
danger, but, in estimating the whole risk,
the materials of which the building is con
structed, must never be put out of consid
eration. Every building cannot be erected
with brick columns and groined arches,
but there is a vast range between these
and the miserable cast-iron posts too com
monly to be seer., many of which have
been put in without having been tested
for strength even at the ordinary tempera
ture of the atmosphere, much less at that
of rirc. The following illustration may
be given of a fact well known to all fire
men of experience, but seldom proved to
demonstration for those not specially in
terested:
A fire occurred in a warehouse of enor
mous proportions and raged with great
fury for five hours, at the end of which
time it was extinguished, and a very large
portion of the building and its contents
saved. The warehouse was constructed
of brick walls; it had wooden floors sup
ported on wooden beams, which in their
turn were carried on wooden story posts
about 12 inches thick, and although seri
ous damagewas done not one jwrtion of
the heavy woodwork was destroyed.
After the fire the proprietors allowed the
chief of the fire brigade to remove
one of the story posts, with a
section of the beams and other parts
surrounding it above and below. This
post had been subjected to the full action
of the fire during the whole of its dura
tion, as already mentioned, or, making
full allowance for everything, including
the delay of the fire attacking the particu
lar spot on which it stood, and the time
at which the cooling process commenced,
certainly not less than four and a half
hours. As large quantities of water had
beenused, and it was probable that every
thing had been saturated, the wood was
carefully dried before a strong fire until
not a traceof moisture remained in it. It
was then seton end in an openyard, exactly
as it had stood in the warehouse, with the
pedestal underneath, the cap above, and
the beamacross the cap, more than a ton
of shavings, light wood and heavy wood
were placed around it

,

and after the whole
heap was saturated with petroleum a light
was applied to it

,

and, after this, large
quanttiies of petioleum and turpentine
were pumped on it. At the end of two
and one-half hours the post, beam and
other parts were withdrawn from the tire,
and within a few minutes from the time
they were withdrawn they ceased to burn.

A few feet were then sawn off horizontally,
at that part which had suffered most from
the flames, and afterward the same place
was split longitudinally with steel wedges
in order to evamine its condition. The
post was of pich pine, about the most in
flammable wood known, and yet after ex
posure for sevenhours to fires, the fury of
which could not be exceeded except
in#blast furnaces, it contained within it a

quantity of perfectly uninjured and ap-

In a paper prepared by Prof. I. O.
Baker, of Illinois, published in our con
temporary Stone, we find the following re
marks on the strength of stone masonry :

The universal custom in determining
the ability of stone to resist pressure is

to test the compressive resistanceof small
cubes. The results obtained by testing
small specimens of stone are very useful
in determining the relative strength of
different kinds of stone, but such results
are of no value in determining the ulti
mate strength of the same stone when
built into a masonry structure. The
strength of a mass of masonry depends
on the strength of the stone, on the size
of the blocks, on the accuracy of the
dressing, on the proportion of headers to
stretchers, and on the strength of the
mortar. A variation in any one of these
items may greatly change the strength of
the masonry. The importance of the
mortar as affecting the strength of ma
sonry to resist direct compression is gen
erally overlooked. The mortar acts as a

cushion between the blocks of stone, and

if it has insufficient strength it will
squeeze out laterally and cause a tensile
strain ; therefore, weak mortar causesthe
stone to fail by tension instead of by com
pression. Stone is several times stronger
to resist compression than tension, and
hence, where great strength is required,

it is necessary that the mortar should be
of thebest.
No experiments have everbeenmade, for
obvious reasons,upon the strength of stone
masonry under the conditions actually oc
curring in masonry structures; but experi
ments made upon brick piers 12 inches
square and from 2 to 10 feet high, laid in
mortar composed of one volume Portland
cement and two sand, show that the
strength per square inch of the masonry is

only about one-sixth of the strength of the
brick. An increase of 50 per cent, in the
strength of the brick produced no appreci
able effect on the strength of the masonry ;

but the substitution of cement mortar (1

part Portland cementand 2 parts sand) for
lime mortar (1 part lime and 3 parts
sand), increased the strength of the
masonry 70 per cent. The method of fail
ure of these piers indicates that the mortar
squeezedout of the joints and caused the
brick to fail by tension. Since the mortar

is the weakest element, the less mortar
used the stronger the wall ; therefore, the
thinner the joints and the larger the
blocks, the stronger themasonry, provided
the surfaces of the stone do not come in
contact.
It is generally stated that the working
strain on stone masonry should not exceed
one-twentieth to one-tenth of the strength
of the stone; but it is clear, from the ex
periments on brick piers referred to above,
that the strength of the mosonry depends
on the strength of the stone only in a re
mote degree. In a general way, it may be
said that the results obtained by testing
small cubes may vary 50 per cent, from
each other, or say 25 per cent, from the
mean, owing to undetected differences in
the material, cutting, and manner of ap
plying the pressure; and also that stones
crack at half of their ultimate ('rushing
strength. Hence, when the greatest care
possible is exercised in selecting and
bedding the stone, the safe working

strength of the stone alone should not be
regarded as more than one-fourth to three-
eighths of the ultimate strength. A
further allowance, depending upon the
kind of structure, the quality of mortar,
the closenessof the joints, &c., should be
made to secure safety. Experiments upon
comparatively large specimens are but
little help in deciding this question ; the
only way is to determine the load carried
by actuil structures. The following are
the greatest loads carried by stonemasonry
that were discovered by an extended
search through engineering literature.
Early builders used much more massive
masonry, proportional to the load to be
carried, than is customary at present. Ex
perience and experiments have shown that
such great strength is unnecessary. The
load on the monolithic piers supporting
the large churches in Europe does not ex
ceed 30 tons per square foot (420 pounds
per square inch), or about one-thirtieth of
the ultimate strength of the stone alone.
The stone-arch bridge of 140 feet span at
Pont-y-tu-Prydd, over the Toff, in France,
erected in 1750, is supposed to have a
pressuse of 20.7 tons per square foot (290
pounds per square inch) on hard limestone
rubble masonry laid in lime mortar. A
former bridge at the sameplace failed with
64 tons per square foot. Rennie subjected
good hard limestone rubble in columns 4

feet square to 22 tons per square foot (300
pounds per square inch). The granite
pieis of the Saltash bridge (England)
sustain a pressure of 9 tons per square
foot (125 pounds per square inch).
The maximum pressure on the granite
masonry of the Brooklyn Bridge is about
28i tons per square foot (about 400pounds
per square inch) ; the maximum pressure
on the limestone masonry is alxrut 10tons
per square foot (125 pounds per square
inch). The face stones ranged in cubical
contents from 1^ to 5 cubic yards; the
stones of the granite backing averaged
about 1J cubic yards, and of the lime
stone about 1^cubic yards per pier. The
mortar was 1 volume of Kosendale cement
and 2 of sand. The stones were rough
axed or pointed to ^-inch bed-joints, and
i-inch vertical face-joints. These towers
are very fine examples of the mason's art.
The pressure on the limestone piers of
the St. Louis Bridge was, before com
pletion, 38 tons (527 pounds); after com
pletion the pressure was 19 tons (273
pounds) on the piers, and 15 tons (198
pounds) on the abutments. The limestone
masonry in the towers of the Niagara Sus
pension Bridge failed under 36 tons per
square foot, and were taken down; how
ever, the masonry was not executed.
At the South Street Bridge, Philadel
phia, the pressure on the rubble masonry
in the pneumatic piles is 15.7 tons per
square foot (220 pouuds) at the bottom,
and 12 tons at the top; this is unusually
heavy, but there are no signs of weakness.
The maximum pressure on the rubble
masonr/ and cement mortar of someof the
large masonry dams is from 11 to 14 tons
per square foot. The proposed Quaker
Bridge dam, which is to impound water
for New York City, and which is the
largest in the world, is designed for a
maximum pressure of 16#tons per square
foot on massive rubble m'isonry in best
hydraulic cement mortar.

T. V. Powderly believes in radical
measuresto exclude unworthy emigrants.
Slavonians, and not Hungarians, as gener
ally supposed, are driving the better class
of men from the mining regions. Many
Welshmen have thus been supplanted,
quite a number returning to their native
land. " We are sending missionaries to
Africa," said Mr. Powderly, "and im
porting heathens by thousands.'' Stimu
lated immigration, in his opinion, is al
most as bad as assisted. Many emigrants
enter the United States via Canada.
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THE NEW "WORLD" BUILDING.

PROBABLY
the most notable structure^

of which the great city of New York,
or any other city, can boast is that at

present in processof erection at the corner
of Park row and Frankfort street, designed
to be occupied by the World newspaper.
Some idea of the bold and striking appear
ance of this magnificent edifice may be
gained from an inspection of the illustra
tion shown upon pages 98 and 90 of this
issue, and for which we are indebted to
the courtesy of Harper & Bros. The di
mensions of the site upon which the build
ing stands are 115x 1:56 feet. The plans
were prepared by Mr. George B. Post, who
was the architect of the new Time* build
ing, an illustration of which appeared in
thesecolumns some time since. The hight
of the World building, including the

domed tower, is 18 stories above the side
walk. The building proper is 13 stories
high, 11 of which will contain 150 large
offices. The walls of the building on Park
row and Frankfort street are of red Corse-
hill Scotch sandstone, with buff terra
cotta and polished granite ornamentation.
The sandstone rests upon a foundation of
rock-faced Quincy granite. The entrance
arch is 78 feet high to the key, with a span
of 30 feet. The main front rises nearly
200 feet from the curb to the parapet on
the 13th story. This floor is to be occu
pied by the compositors, while the roof
will carry the art department of the World,
including a completely furnished photo
graphic gallery. Here, also, will be a
restaurant for the employees of the paper.
The tower, which is 50 feet in diameter,

will be devoted to the writing force of the
paper. There will be six elevators, two
running to the 13th story. to be used exclu
sively for the compositors; one for the
editorial staff, running to the 18th story;
while the other three will be for the occu
pants of the offices. A driveway from
Frankfort street is to admit wagons for
the reception of papers, which will come
from the press rooms. The machinery in
the sub-basement, where are located the
presses, will be driven by a 300 horse
power Corliss engine. The electric plant
located under the sidewalk will' have a
capacity for 3500 incandescent lamps. The
boiler room, with 1000horse-power capac
ity, is on the side of the building adjoin
ing the Brooklyn bridge, but is outside the
walls of the building.

DECOMPOSITION OF STONE.

FROM
the report of Dr. G. W. Hawes,

United States Government, we take
the following paragraphs relating to

the decomposition of stone, which, we
think, will prove of interest to our readers:
There are many more factors which de
termine the value of stones for purposes of
construction than are often considered in
the elementary treatises upon this subject,
and the rules laid down are often deter
mined by the local circumstances. A
more extensive study of building stones
frequently vitiates the rules which apply
in limited areas. It is

,

for example,
stated that, in order to determine whether

a stone will withstand the action of the
weather, one should visit the quarry and
observewhether the ledges that have been
exposed to the weather are deeply cor
roded, or whether these old surfaces are
still fresh. This is not a fair criterion,
because the applicability of such a test is

modified by geological phenomena. North
of the glacial limit all the products of de
composition have been planed away and
deposited as drift formation over the
length and breadth of the land. The
rocks are therefore in general quite fresh
in appearance, and possess but a slight
depth of cap or worthless rock. The
same classes of rock, however, in the
South are covered with the rotten prod
ucts resulting from long ages of atmos
pheric action. They may be rotten to
great depths, and the removal of the
worthless rock is often difficult. This is

due to the circumstance that no agencies
have here operated to scrape off and re
move the loose material from their surfaces
in tecent geological time.
There are otner peculiarities of decom
position regarding which too absolute
rules have been laid down. Pyrites is

considered to be the enemy of the quatry-
man and constructor, as it decomposes
with ease and stains and discolors the
rock. But here, too, there are features
which very seriously modify the effect of
this decomposing substance. Pyrites, in
sharp, well-defined crystals, sometimes
decomposes with great difficulty. If a

crystal or grain of pyrites is embodied in
soft, porous, light-colored sandstones,like
those which come from Ohio, its presence
will with certainty soon demonstrate itself
by the black spot which will form about it

in the porous stone, and which will per
manently disfigure and mar its beauty.
If the samegrain of pyrites is situated in

a very hard, compact, non absorbant stone,
the constituent minerals of which are not
rifted or cracked, this grain of pyrites

may decompose and the products be
washed away, leaving the stone untar
nished.
We believe that the microscopic study
of these stones is, even in such simple
casesas this, necessary for a correct deter
mination as regards the influence of de
composing agents upon the stone.
Again, someof the constituent elements
of rocks are so frequently found in a de
composed condition that they are consid
ered to be deleterious, when present in
large quantity, on account of their well-
known tendency to decompose. For ex
ample, olivine indicates a very marked
tendency to decompose, as indicated by
the vast accumulations of serpentinewhich
are so frequently found to be a result of
its decomposition, but the circumstances
which in past time have brought about
this decomposition may have been very
different from those which indicate that

it will decomposeunder the present influ
ences. We wish to bring prominently
forward that we consider that a decision
as to the probable action of the agents
producing decomposition in rocks should
be largely dependent upon careful micro
scopic examination of the structure of the
rock. Our experience has demonstrated
that a rock of a given character, as re
gards ultimate composition and mineral
constituents, may be easily affected by the
weather if its constituent minerals, as in
dicated by their microscopic structure, are
so fractured that they are laid open to at
mospheric agencies through rifts, no mat
ter how small, while the samestone, with
the same constituents, may be eminently
resistible to decomposing agencies if its
constituent minerals are sound, whole and
impermeable, as indicated by the micro
scopic structure.
In the old world, where immense cathe
drals, planned long ago, have been in the
process of construction for hundreds of
years, it has not been uncommon to see
portions of the building fall into decay
before the structure was finished, and the
process of restoration often consumeslarge
sums of money while the process of con
struction is yet going on. It thus very
frequently happens that a variety of stones

is used in the construction of the same
building, because in this process of con
struction experience is gained indicating
inapplicability of the stones used for dur
able structures. In this case it is experi
ence alone which finally dictates the most
suitable material ; and even to this day,
here in America, there is no other criterion
to apply to a building stone save the test

of experience, and the result is that build
ings can be pointed to which, like those
old, immense structures before referred to,
are already crumbling while yet in the
process of construction. In addition to
the consideration of the humidity of the
atmosphere, the influence of the purity of
the atmosphere is also importint in decid
ing on a building material. For example,
in the smoke of Pittsburgh it would make
very little difference what the material
employed for construction might be, so
far as appearancesare concerned, since it

would soon assume the gray color pecu
liar to all the buildings of the city, but
the capacity of a stone to resist acid
vapors would becomevery important, since
the only point necessaryto be considered
in selecting a stonewould be as to whether
ornamental structures are defaced and dis
integrated by the vapor fumes peculiar to
this atmosphere.

NEW PUBLICATIONS.
Sewerage and Land Drainage. By George
E. Waring, Jr. Secondedition. Published
by D. Van NostrandCompany,1890.

One of the most sumptuous books in
the literature of sanitary engineering is the
well-known work by George E. Waring
Jr.. entitled, " Sewerage and Land Drain
age," the second edition of which has
been it,suedby the publishers. The book

is too massive to permit of any estimateor
criticism in detail. The most that we can
do is to indicate its scope and touch very
briefly upon the manner of its presenta
tion. To begin with the material of the
volume, it is a cloth bound book, some 10

x 13 inches in size, containing over 400
pages. As the author states at the very
beginning, while much of the book is de
voted to land drainage, including the
great works of Holland, by far the larger
part is given up to what is more especially
known as sanitary engineering. Disposal
of waste and water in towns and cities is

very thoroughly discussed and much at
tention is given to the more immediate
matter of house drainage. The work is

freely interspersed with engravings, and
contains a remarkable number of folding
plates. Where the subject illustrated,
like sewerage plans of towns, is too large
to be suitably presented on a single page,
resource is had to folding plaits. In
glancing over the book it will be noticed
that reference is not infrequently made to
plumbing specialties, and regarding this
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feature the author says: "Patented ar
ticles, systems and methods are described
without hesitation, on the general princi
ple that if they are useful there is no pro
priety in waiting until the terms of their
protection shall have expired before
making them publicly known. Some of
these patented inventions are my own, in
others I have a pecuniary interest, and in
still others I have no interest whatever.
All will be treated alike, and precisely as
other things not patented aro treated."
We further learn from Mr. Waring's intro
duction that his work is founded largely
upon his own experience and observation,
and while the illustrations arc mainly
drawn from his own work, he has used
diagrams and plans of others wherever
essential to clear explanation. Mr. Waring
has had an extensive experience in house
drainage and sanitary matters, and in his
preface a brief review of his professional
life is given.

Fire-Proof Whitewash.

A recent issue of one of the English pa
pers contains the following recipe for fire
proof whitewash, which maybe of interest
to those builders in this country who are
not already familiar with recipes of a
similar nature:
It is found that a most effective compo
sition for fire-proofing exterior surfaces
may be formed by slaking a sufficient
quantity of freshly-burned quicklime of
the best grade, and when the slaking is
complete, there is added such an amount
of skim-milk, or water, in its absence, as
will make a liquid of the consistency of
cream. To every 10 gallons of this liquid
are added, separately and in powder, stir
ring constantly, the following ingredients
in the order named: Two pounds of alum,
24 ounces subcarbonate of potassium or
commercial potash, and 1 pound of com
mon salt. If white paint is desired, no
further addition is made to the liquid,
(hough the whiteness is found to be im
proved by a few ouncesof plaster-of-paris.
Lampblack has the effect of giving a num
ber of shades, from slate color to black.
Whatever tint is used, it is incorporated at
this stage, and the whole, after being
strained through a sieve, is run through a
paint mill. When ready to apply, the
paint is heated nearly to the boiling point
of water, and is put on in its hot condi
tion. It is found that the addition of a
quantity of fine white sand to this compo
sition renders it a valuable covering for
roof and crumbling brick walls, which it
serves to protect.

rendered impervious to moisture. The
several large windows with which the
cellar should be supplied, should be
kept open at all times excepting
in especially inclement weather, for
cellars should be bright and light and airy.
The walls of the rooms should be real air-
chambers. There should be no dark cham
bers nor rooms—no large closets without
ventilation. At the top of the hall there
should be a glass skylight to be generally
kept open to carry away vitiated air. Tbe
heating should be by a system of hot
water or steam pipes in the cellar. The
hall skylight is the general ventilator, but
each room should have its own system of
ventilation, and modern ingenuity has
thus far failed to devise anything superior
for this purpose to the old-fashioned fire
place. Kitchen odors should find imme
diate vent, and this can be accomplished
by the use of a galvanized iron hood over
the stove, to which is attached a pipe
leading to the chimney. It is well to have
the kitchen cut off from the rest of the
house as far as possible. If it is necessary
to have a window open, place under the
lower sash a strip of wood alxrut 6 inches
wide and as long as the sash is. This will
admit the air between the sashes. The
bathroom should be isolated as much as
possible. All pipes should be left open—
not hidden by woodwork —so that holes
and other defects could be discovered at
once. Bathrooms should not be carpeted;
an oilcloth or hard wood flooring is prefer
able, and tiling is best of all." At the
conclusion of her description of the model
sanitary house, Miss Foster said that in
seeking a house for the summer, no place
at which the water is supplied from a well
should be selected and all rooms should be
thoroughly aired every morning.

will involve an expense of $60,000. The
rotunda, 50 x 100, will be floored in mar
ble and onyx, as well as its walls, while
the corridors will be floored with marble
and wainscoted, the woodwork being of
rosewood, ebony, mahogany and other
precious woods. Every room in the hotel
will have an outside exposure. It is ex
pected that two years from the time
ground is broken will be required to com
plete the stfucture.

A Model House.

In the course of a lecture delivered some
days ago, before the ladies of the Physio
logical Institute, Miss Anna Foster de
scribed the manner in which a houseshould
be constructed, having in view due regard
for health. She said :
' ' I am going to construct for you a
model house. Perhaps it will not be as
pretty nor as showy as you might desire,
but your own health and that of your
children will amply compensate for any
lack of symmetry. This is to be a sanitary
house, and, whether large or small, cheap
or expensive, will depend on your own
pockets and inclinations. A large part of
the expensewill be incurred in the build
ing of the cellar, the form and placing of
the heating apparatus and the ventilation—
this last, chief of all. The site of the
house should be slightly elevated, and the
soil by which it is surrounded should be
gravelly. There should be no grove nor
clump of trees so close to it as lo shut out
the sunlight. The ground should be
thoroughly drained, and great care taken
to have the floor and walls of the cellar

A Palatial Hotel.

New Building Material.

The city of Mexico is about to construct
a magnificent hotel, which is estimated to
cost in the neighborhood of $2,000,000.
The plans have beenprepared by Architect
Isaac Taylor, of St. Louis, and call for a
structure to occupy a blocs 200 x 420feet,
five stories in hight, broken in the center
by a massive tower of two additional
stories, and a look-out floor 150 feet from
the ground. On the flank of the building
is to be located a second tower 120 feet
high. The hotel will be constructed
around an open court 100 x 225 feet in
size. The exterior of the building will
be constructed of native stone, carried on
the backs of burros from the quarries lo
cated 70 miles distant. The hotel will
have 400 guest rooms, will be absolutely
fireproof, and equipped with electric
lights, hydraulic elevators and other ap
pliances introduced, it is said, for the first
time in Mexico. The principal rooms on
both fronts of the building are provided
with oriel windows. On the first floor will
be the reception parlor, billiard-room and
three dining-rooms, with kitchen and
service-room approachable frcm the out
side. The mam dining-room will be 60 x
200 feet, 40 feet in the clear, and is de
signed to be the banquet hall of the city.
The roof of the hall is of open truss work
in carved woods, and on one end will be a
gallery for spectatorsat balls and banquets,
and another for the orchestra, which
will play at dinner each evening. The
walls are wainscoted 10 feet high in
Mexican onyx, and the floor will be a
mosaic of Mexican marble. The walls are
to be further decorated with frescoes in
oil and mosaic panels. The subjects
illustrated will be taken from Mexican
history. The large dining-room will ac
commodate 1500at a sitting. The finish
of the hotel will beupon amagnificent scale,
it being stated that the Turkish bath de
partment will cost $35,000, while the bar
room fixtures and permanent decorations

A Santa Fe contractor by the name of
Monier, while on a recent visit to Paris, is
said to have learned the secret of the
manufacture of a new and cheap building
material, which he is about turning to
good account. In Paris he found many
large structures built of concrete mixt
ure, of which volcanic sand is the chief
ingredient. Hespent much time familiar
izing himself with the details of the
French methods of manufacture, and on
returning home he immediately set about
experimenting with the volcanic sands
which exist in such vast quantities near
Santa F£. As a result he is able to show
specimens of his manufacture which seem
to bear out every claim for them as a
building material. Four ingredients are
used in its manufacture.
Volcanic sand, lime and water are the
known elements. The secret exists in the
fourth ingredient and in the proportion of
materials used to produce the required re
sult. The stuff is one-half lighter than
stone, is turned out in molds, requires no
burning, and, it is said, can be manufact
ured as cheaply as brick. It is claimed
for it that it is more durable than sand,
and the action of the weather has no effect
on it. In appearanceit is a chalky white,
mottled like granite. It can also be made
into hollow brick and laid soft in the walls
between the molds and left to dry like
concrete, when it
;

becomes as solid as a

stone wall. Mr. Monier has applied for
letters patent on his invention, and already
has his plans nearly ready and perfected
for beginning its manufacture in Santa F6
on a large scale. Since volcanic sand and
lime rock abound in parts of the Rocky
Mountains, it is thought that the manu
facture of this class of material will soon
develop into a very profitable industry.

Sub-Contracts.

The following circular was issued, bear
ing date of Chicago, March 1

,

1890. It
touches upon a matter of great importance
to the building trades, and is in effect a

practical application of one side of a dis
cussion started by the National Associa
tion of Master Builders: " Whereas, The
practice of letting contracts to general
contractors who afterward peddle the
sub-contracts out to the various branches
of trade is increasing, and is tending
to the serious injury of such sub-con
tractors, Therefore, We, the undersigned,
architectural iron workers, Hesohe, That
from and after March 1

, 1890, we
will decline to estimate on or take con
tracts for iron work in amounts ex
ceeding $1000, on any building where it

is not agreed that we shall be principal
contractors for work in our line. Bouton
Foundry Company, Holmes, Pyott & Co.,
Union Foundry Works, Hansell, Elcock &

Co., Schillo, Cossman& Co., Clark, Raffen
& Co., M. Benner & Co., Dearborn Foun
dry Company, Vicrling, McDowell & Co.,
F. E. Roberts, South Halsted Street Iron
Works, Snead & Co. Iron Works, Haugh,
Ketcham & Co., Iron Works, A. Bolter &

Sou, II. A. Strectcr, The Winslow Bros.
Company, Braumoellcr & Mueller, W.
H. Chenowerh Company, Dauchy Iron
Works."
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MEASUREMENT OF ROOFS/
BY TRIANaLE.

IF
THE ROOF shown in Fig. 40was to be
covered with slate or shingles the tin
ner might bechiefly interestedin finding

the length of the valley, which are indi
cated by bd and similar lines on plan. By
measuring a c on the elevation alone we
obtain the length of the rafters, while the
length of the valleys is a diagonal line.
We could not obtain the length of the
valleys by measuring the roof plan, as the
lines there shown are what might be called
flat, or as they would appear when viewed
from above. They are the length of the
valleys on plan, but not of the valleys
themselves. While we cannot obtain the
length of the valleys from either the plan
or elevation alone, by combining the two
facts are furnished us by which a diagram
can be constructed from which the length
of either the hip or valley canbeobtained.
The principle used, which can be applied
to either hips or valleys, will be found very
useful by tinners, slate roofers and others.
By taking the length of the valley line, as
shown in plan by b d, and taking

titude." It might be well tomention that
the hypothenusc of a right-angled triangle
is its longest side, or the side which is
opposite to the right angle, and that a
square described on it is equal to the sum
of the squares described on the two other
sides, as shown in Fig. 42.
It may never have occurred to the
reader how the above rule could be ap
plied to obtaining the length of valleys or
hips or be used in determining roof sur
faces. According to it

,

however, to ob
tain the length of the hypothenuse of a

right-angled triangle the first step would
be to obtain the squares of I he base and
altitude. Now, squaring a number means

Fit?. 41,—Koof Slopesand Triangle for Obtain
ing Length of Valley.

/^ B ;

^6x6- j

36

3 ft.

A

8x8-
64

ELEVATION
Fig. 42—Diagram Showing Relation of Hy-

Fig. 40.—Hipped Koof, the Plan of which is pothenuse and Sides of Klght-Angled

Two Equal Parallelograms. Triangle.

Measurement of Roofs.

and one of the sides. To do this we
square the hypothenusc and the known
side and take the difference ; the square
root of the difference will be the length
of the other side. Take the dimensions
given as an example, let it be required to
determine the altitude of the triangle
shown in Fig. 42. The square of the hy
pothenusc is 100 and of the base 64 ; their
difference is 100—64=36, and the square
root of 36 is 6

,

so the altitude of the tri
angle is 6 feet. From the above it will be
seen that knowing the length of the hip
or valley as shown on plan, and the hight
from the caves to the ridge as shown in
the elevation, the length of the desired

ELEVATION

Fig. 43.—Hipped Roof with UnequalSlopes. ^

X C

a I) h a h
Fig. 44.—Slopesof Roof Shown In Fig. 43.

the vertical hight between a and d
,

from the eaves to the ridge, as
shown in elevation, two dimensions of

a right-angled triangle are obtained, as
shown by the lower triangle in Fig. 41,
the hypothenuse of which, being the Jine

h d', will show the length of the valley.
Suppose the length of valley line b d in
plan to be 8 feet, and the hight of roof
from eaves to ridge, a x of elevation, to be

6 feet, the length of valley can be obtained
as follows: Wc can draw a line 8 feet
long, and from one end of this line, and
at right angles to it

,

draw another line 6

feet in length, and then connect the ter
minal points of the two lines; this last line
drawn will be the length of valley. The
length of hip a cin plan would be obtained
in a similar manner. Draw a line the length
indicated by a c on plan, and at right
angles to it at one end draw a line 6 feet
long and by connecting the two points
the length of hip would be obtained. In
some school arithmetics is a rule with
reference to right-angled triangles which
reads something like this: "The length
of the hy [Kithenuse of a right-angled tri-
aDgle is equal to the square root of the
sum of the squares of the base and the al-

•Continuodfrom pageS6,April, 1890.

multiplying it by itself; and taking the
dimensions above given as an example, we
will first obtain the square of the base by
multiplying it by itself, which gives us

8 x 8 = 64. The square of the altitude

is 6 x 6 — 36, and the sum of the two is
100. We have thus complied with one of
the requirements of the rule, as we have
obtained the sum of the squares of the
base and altitude. The next step is to
obtain the square root of 100, and as the
square root of a number is a number which
multiplied by itself once will produce that
number, we can tell by inspection that the
desired number is 10, as 10 x 10 = 100.
An inspection of Fig. 42 will show the
principles upon which the above rule is

founded, and that- the squares A and B

being equal to the squares of the baseand
altitude their sum is equal to the square

C
,

which is constructed on the hypothe
nuse of the triangle. This interesting
proposition is said to have beendiscovered
by Pythagoras, who was so overjoyed at
his good fortune that he sacrificed

a hecatomb to the Muses. A study of
the diagram shown in Fig. 42 will show
that it is very easy to find the length of
one side of a right-angled triangle when
we know the length of the hypothenuse

member can be determined by calculation
or by constructing a figure and measur
ing it.
In practical work we would not be likely
to encounter numbers that would be as
easy to figure as those used in the illustra
tion, as fractions are apt to come in, mak
ing the calculations complicated. To con
struct full-sized figures showing the dif
ferent parts of a roof, or drawing the
two sides of a triangle, one arm of which

is 8 feet and the other 6 feet, and then
measuring from point to point for the pur
pose of determining the length of the
third side of the triangle, is something
that under ordinary circumstances is not
easy to perform. The most convenient
way to do is to either usethe scales shown
in the second chapter of this article or,
what is fully as good, a common pocket-
rule, and draw the figure to some scale.
Taking the example above given the fig
ure could be drawn to a scale of 1 inch =

1 foot. We would then draw a line 8

inches long, and at right angles to the end
draw another line 0 inches long, and by
connecting the points the third side of the
triangle would be found to be 10 inches,
or, according to the scale used, 10 feet.
In estimating hips, valleys and many roof
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surfaces it will be found expedient to con
struct such diagrams as may be required,
using any convenient scale for the purpose
and making the calculations in the manner
last described.
The laying out of diagrams representing
the various roof surfaces should be inter
esting to the tinner, even though he may
not have to do with roofs or their cover
ings, as the diagrams representing the
shapescan be considered as their patterns.
As an example, we will take the roof
shown in Fig. 40. The end portions of the
roof shown in plan by 1 6 7 and 12 are
triangles. In figuring these shapes the
width of the base of the triangle can be
taken from the plan by measuring along
the line of the eavesor from the elevation
by measuring along the eaves, as ftA. The
hight of the triangle can be taken from
the length of rafter a c in elevation, as
shown by 12 in Fig» 41. which gives the
shape or pattern for one of the ends. The
inner portions of the roof, as 2 3 4, &c.,
in plan and 8 and 9 in elevation, are
rhomboids. In figuring these shapes the
width can be taken either from the plan,
measuring along the line of the eaves, as
shown by a ft

,

or from the elevation,
measuring along the eaves,as at a b

.

Sup
posing that a diagram is to be constructed
giving the shape of the rhomboid shown
in elevation and plan by 8. We would
first draw the line a b in Fig. 41, in length
equal to a b in plan or elevation, and at
right angles to a ft at a draw a x, equal
to the length of rafter a c in elevation, and
from x draw x d parallel to a J, in length
equal to x d of elevation. Then by mark
ing x c equal to x c of elevation and draw
ing the lines a c and b d we have a figure
that can be considered as the pattern or
shape of a e d b in plan or elevation. In
the figure just drawn (8, Fig. 41) a e is

the length of hip and ft d the length of
valley, and as the hip and valley lines in
plan and elevation are parallel, as are the
ridges and eaves in plan, a c and rf ft in 8

and ft c and It c in 12 are the same length.
Another way of figuring the rhomboids
shown by 8 and 9 on plan would be by
taking the width either from the elevation,
measuring along the eaves, or upon the
plan, measuring along the line of the
eaves or along the ridge. The length of
these shapes would be measured on the
elevation by laying the rule along the line
of the rafter or profile of the roof. In
pursuing this method we would have to
regard the single elevation presented first
as a side elevation and then as an end
elevation; in other words, since the four
faces are equal, regard it as two separate
elevations. Thus, supposing we desired
to calculate the surface shown by 8

,

we
would measure the width either by ridge
or eaves in the plan or by the correspond
ing dimensions in the elevation. Then
for the length of hips we would measure
along the gable, the line of which is

shown between 12 and 8 in the elevation.
Using the elevation as first referred to, it

would stand for the face of the building
shown by the way the cut is placed. Using

it as last referred to, it would stand as
though it representedthe face of the build
ing at the side of the position first named.
It will beseenthat all of the necessarymeas
urements for the calculation of the roof
surface in Fig. 40 can be obtained from
the elevation, but the plan is necessary to
show the length at eaves or ridge of 2 3

and 10 11 on plan. If an experienced me
chanic were to figure such a building, and
only a single elevation were presented to
him, with the statement that the four
fronts were alike, it is probable that one
of the first things he would do would be
to prepare a roof-plan. While this plan
might be only a rough sketch, it would
servetoshow the shapeof the roof asviewed
from above. This sketch might not be
correct in all particulars to begin with, as
the first impressions might not trethe right

ones, and some time and study would
probably be required to produce a sketch
that would correspond with the elevations.
If the reader is not accustomed to esti
mating from plans and elevations he should
not be discouraged if some study is re
quired in order to understand them.
When an architect commenceson a set of
" plans," as the drawings are often called,

it is probable his first step is to draw a
plan showing the size of the building.
The different floor-plans would probably
receive more or less study, as would the
various elevations. Now, it is hardly to
be expected that a mechanic can under
stand at a glance what may have required
hours or days of study on the part of the
architect to accomplish. Another point
worthy of consideration is that the archi
tect commencing at the beginning works
out each problem step by step, and when

it comes to the roof if it is shaped as are
many of the complicated ones, consider
able study may be required in order to
draw the various shapes so the desired re
sults may be obtained.
That it is easy to make mistakes or re
ceive wrong impressions from plans and
elevations can be inferred by comparing
Figs. 40 and 43,which at first sight might
appear to be duplicates, especially to one
not accustomed to the study of drawings.
A comparison of the two will, however,
show that they differ materially from each
other. In this example, as in the preced
ing, all of the dimensions necessary for
calculating the roof surface can be ob
tained from the elevation, the plan being
used as a tally-sheet to show what is neces
sary to be done to complete the calcula
tion. The roof shown in Fig. 43 is cal
culated in a similar manner to Fig. 40,
save that the inside portions of the roof,

2 3 10 and 11, are trapezoids in form in
stead of rhomboids. In Fig. 34 is shown
the roof shapes as derived from Fig. 43.
The hight of triangle 12, a c

, is obtained
from a e of elevation, the other dimensions
being obtained in a similar manner to those
of the triangle in Fig. 41. The hight a x
of 8 in Fig. 44, is the same as ft d of ele
vation, xc d and a ft being obtained as pre
viously explained ; a c of 8 and ft e or he
of 12 are the hip lines and must be the
same in length ; ft d in 8 is the valley-line.
An inspection of the plan will show how
the various parts join each other, as 10
and 11 join 12 at the hip and 10 and 11
join 8 and 9 at the valleys. A compari
son of Figs. 41 and 44 will show that the
valley-lines ft d in each are the same in
length, but as the line of rafter a e in Fig.
43 is thrown forward, it must reduce the
hight of 12 and similar parts.

{To becontinued.)

Resonance of Buildings.

In a recent issue of the Contemporary
Review was an article by Sir Morell Mac
kenzie upon the above subject, from which
we make the following interesting extracts :

There are some buildings which arc so
utterly bad from the acoustic point of
view that even experienced speakers are
little better off than novices. The House
of Lords has, or used to have, an unenvia
ble reputation in this respect. A story is

told of the late Lord Lyttelton that, after
exhausting his voice in vain efforts to
make his brother peers hear a motion
which he wished to propose, he in despair
wrote it down and asked the clerk at the
table to read it out. That functionary,
however, was quite unable to decipher the
writing, and Lord Lyttelton complained
that he was cut off from communication
with his fellows. Science has not always
been successful in coping with the acoustic
difficulty. In 1848 it was so difficult for
speakers to make themselves heard in the
French Chamber that a committee, con-

they hit on a

on the most
which was to
voice ring like
farthest benches.

sisting of the leading scientific luminaries
of the day, such asArago, Babinet, Dumas
(the chemist), and the author of

" The
Three Musketeers;" Macquerel, Chevreul
(the centenariau who died the other day),
Poillet, Regnault and Duhamel, was ap
pointed to study the case and suggest a
remedy. After numerous experiments

contrivance, designed
scientific principles,
make the orator's

a clarion to the
The last state of

the speaker, however, was worse than the
first ; he felt as if his voice was stifled un
der a huge night cap, and the highly sci
entific soundreflectorhad to bediscarded as
a failure. Indeed, modern public buildings
are so often defective in this respect that

I am not surprised to find M. Ch. Garnier,
who designed the Grand Opera in Paris,
exclaiming dolefully: "The science of
theatrical acoustics is still in its infancy,
and the result in any given case is uncer
tain." So impressed is he with the short
comings of modern architecture as regards
the conveyance of sound that he frankly
confesses that in the construction of the
opera house he "had no guide, adopted
no principle, based his design on the
ory ;" he simply left the acoustic proper
ties of the building to chance. The result
hasnot beenaltogether satisfactory, though

it has been no worse than in many other
buildings, where the architect did his best
to make the acoustic conditions perfect.
One of the most remarkable buildings,
from the acoustic point of view, that I have
ever seen is the beehive-shaped temple in
Salt Lake City. It holds from 12,000 to
14,000people, and one can literally hear a

pin fall ! When I was in the temple with
someother travelers in 1882,the function
ary corresponding to the verger of ordinary
churches stood at the furthest end and
dropped a pin into his hat. The sound of
its fall was most distinctly audible to all
present. The scratching of the pin against
the side of the hat was also plainly heard
across the whole breadth of the building.
The temple was designed by Brigham
Young, who professed to have been di
rectly inspired by the Almighty in the
matter, as he knew nothing of acoustics.
The resonauce of the building is so loud
that branchesof treeshave to be suspended
from the ceiling in several places in order
to diminish it. It is likely enough that
Brigham Young's inspiration had a not
very recondite and purely terrestrial source,
for his beehive is only a slight modifica
tion of the whispering gallery in St. Paul's.
The bad acoustic properties of buildings
may be remediedby what doctors call pali-
ative treatment. Charles Dickens's expe
rience as a public reader made him a man
of ready resource in meeting such difficul
ties. On one occasion when he was going
to lecture at Leeds Mr. Edmund Yates,
who had spoken in the samehall the even
ing before, sent him word that the acous
tic conditions of the place were very bad.
Dickens at once telegraphed instructions
that curtains should be hung round the
walls at the back of the gallery. By this
means he was able to make himself more
easily heard.

A Gigantic Sheet-Metal Statne.

W. H. Mullins, successorto the firm of
Bakewell <fcMullins, Salem, Ohio, has
lately completed a sheet-metal statue of
very large dimensions, representing the
German hero Arminius, or Hermann, who
drove back and slaughtered the Roman
legions under Varus. The finished statue
which is over 35 feethigh, measuring from
the foot to the point of the sword, is to be
erected at New Ulm, Minn., and will stand
on a pedestal of elaborate architecture and
appropriate hight. The figure is made of
sheet copper ranging from 24 ounces to 4
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pounds. The seams are all countersunk
and riveted, and the statue itself is sup
ported on a strong framework of iron.
The artistic features of the work are clearly
presented in the accompanying engraving,
and by means of the figure of a man at the

In commenting on an article relating to
scaffolding, and the economy of steam
cranes asa substitute therefor, Mr. Arthur
J. Vye Parminter, in a late issue of the
Building News, says:
It is certainly an interesting question as
to whether the employment of steam
cranes, and so dispensing with heavy
scaffolding, is economical or not. Having
been for the past few years connected with
various buildings in Paris and the north of
France, I have had the opportunity of ob
serving the various systems employed in
this country. Of course, in brick build
ings and others of minor importance,
ordinary scaffolding is used, with the usual

one we illustrate. The modeling of the
figure here shown was done by Alfonz
Pelzel, and the magnitude of the work will
be realized when it is stated that about 20
tons of clay was used in the model, and
that the roof of the building in which the
modeling was done had to be taken off
and an annex added to make room for the
construction of the figure.

Steam Cranes as a Substitute for
Scaffolding.

T
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the balance system, gave every satisfac
tion ; blocks of stone weighing nearly eight
tons were easily hoisted and then care
fully lowered to their places in the
walls. Rails laid at a certain distance
from the walls around the whole build
ing allowed for the sideward move
ment of the machine, the rate of
speed attainable being from 30 to 40
feet per minute ; 2500 cubic feet have been
posed in one day's work with this crane.
Counting all this, there is no doubt that
the crane, as regards economy and speed,
supersedes scaffolding, especially in the
casewhere the stone is dressed and carved
before building. In the case of the Palais,
as the stone used was soft, the blocks
were only rough-cut before posing; a light
scaffolding being raised for the work go
ing on at present of molding and carving
the exterior.
But with all the advantages, as re
gards speed and economy, the crane has
many drawbacks The necessity of care
ful supervision during the bedding of the
blocks is absolute, as once the stone is
posed it is next to impossible to get at
the lower joint for examination. Again,
if the building is at all large, several cranes
have to be employed ; for, as the sideward

o^"=^P£^S5"oi5?

A Gigantic Sheet-MetalStatue. Steam Cranes as a Substitute for Scaffolding

side its large proportions will be readily
comprehended. The manufacturer informs
us that he believes he is safe in saying that
the statue of Hermann is the finest piece of
work of the kind ever attempted on this
side of the Atlantic. The colossal figure
of Liberty in New York Harbor, which
also is of sheetcopper, asour readersknow,
was executed in France, and so of course
would not come in competition with the

hoisting gear. But in large constructions
steam cranes are fast coming into use, to
the exclusion of all exterior scaffolding.
The -'Palais des Beaux Arts," of Lille, on
which I am now occupied, a building
which will cost nearly 4,000,000 francs
(architect, Monsieur Ferdinand Delmas),
was built from foundations to cornice by
meansof steamcranes, no exterior scaffold
ing whatever being used The crane, on

motion of the machine is comparatively
slow, portions of the walls are liable to be
built considerably above the rest, thus
throwing undue and unequal strain on the
foundations. But still, with careful man
agement and strict supervision, there is no
reason why the steam crane should not be
employed on large buildings to the saving
of time and expense. I inclose a sketch of
the " grue roulante " asat work.
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HARDWARE DRAWINGS.

WITH
the artistic excellence of modern
hardware and the vast ranges of
styles from which selection is to be

made in the fitting up of a first-class resi
dence there is great room for the display of
taste, either upon thepart of the architect or
upon thepart of thehouseowner. In many
instances it is the pleasure of the house
owner, or of somememberof his family or
friend, to assist in the selection of the
hardware, especially in the matter of door
trimmings. Very often contracts are made
by which the owner reserves to himself
the right of selection, the builder simply
putting in place that which the owner
supplies. Almost every manufacturer of
artistic door hardware at the present time
provides special facilities for the display
of his goods in order to enable architects
with their clients, or the householder
alone, to make judicious selection for the

the different doors in the house in question,
for which special hardware was to be
selected. They answer such questions as,
how the doors swing; what their different
faces are, so far as the kiud of wood is
concerned ; whether they are sliding doors
or doors of the usual variety; how they
are rabbetted, &c. The drawings speak
for themselves, and our readers will be in
terested in looking them over and seeing
how carefully they comply with the well-
known requirements in such cases.

Scaffolding.

In a recent issue of The Building News,
Loudon, we find the following interesting
remarks on the subject of scaffolding:
Considerable improvements have been
made in the construction of temporary

SIDEINHALL Oi.L

SIDEINDININGROOM

ures which our forefathers would have
wondered at. Not only in the tem
porary framework of timbers, but in
the lifting appliances, have there been
advancesmade. The simple derrick, the
most primitive hoisting apparatus, which
consists of a strong mast or balk of timber
kept in position by guy ropes, and having
a crab or winch operating on a set of
sheave-blocks at the top, was probably the
kind of apparatus used in the erection of
our great cathedral churches. The substi
tution of two poles for one, tied together
at the top, and slightly inclined and act
ing as a kind of jib with a guy rope or
pole behind, was an improvement, and, :n
fact, constitutes the principle of the sheers.
The lateral stability of the two legs, and
the readiness with which such an appli
ance can be fitted up, has made it of value
to the builder who does not wish the more
complete form of a crane. It can be
easily removed, and the cost is little,
only, in fact, the purchase of the winch
gear.
The crane with projecting jib is now
the recognized form, aud of diJIerent pat
terns, according to the mode of support
ing the jib, the most common being a
vertical post kept in position by a back
stay to the ground behind, or balancing the
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Hardware Drawings.—Sections of Doors for which Special Hardware is Required.

trimmings to be used in certain places.
With this habit established in the com
munity and with the fashion of the house
holder indicating his taste and preferences,
it is incumbent upon the architect to pro
vide such drawings as give the hardware
manufacturer a clear conception of just
where the required pieces go, and how
they are to be employed. This gives rise
to a special requirement in the preparation
of details, flow this has been worked
out by at least one architect is clearly
shown by the engravings upon this page,
which have been prepared from drawings
made by S. C. Merry, for a residence to be
erected for Mr. B. Head, at Islip, Long
Island. The selection of hardware was
made from the well-known stock of the
Yale & Towne Mfg. Company, and it is to
the New York office of this concern that
we are indebted for the originals from
which these engravings were made and for
the particulars upon which this article is
based. The sections represent portions o

erections for buildings. The old fir poles,
which at one time did service in the erec
tion of ordinary buildings, and which at
certain stages were strengthened by ledg
ers, which in their turn carried the put
logs for the planks, are largely superseded
by more modern expedients, notably the
upright framework of timbers and gan
tries, with sheer cranes for lifting. These
structures of squared timbers occupy little
room, and can be placed within the outer
boundaries of the building site, thereby
saving outside scaffolding, the occupation
of space on the pavement or above the
heads of pedestrians and the risks of acci
dents by d&tris or materials falliug from
the platforms. The timbers used iu their
construction are generally balks, and their
tlesign for important buildings necessitates
someskill and arrangement. The Ameri
can builders have become expert scaffold
constructors, and the tall tenementhouses
and monster hotels have called into
requisition the use of gigantic struct-

jib and its load by a weight behind the
post, forming a kind of counterpoise or
platform. In large works the jib is sup
ported by stays of timber, those being an
chored to the base of crane, which is ex
tended on the ground. On plan, the two
backstays form a square angle, thus
allowing the jib and its load to be swung
round three-quarters of a circle. The
backstays are made to support the upper
pivot of the vertical post which revolves
with the jib. The steam winch and boiler
are often placed on the base as a counter
poise. The lifting power is increased by
drawing in the jib by the back chain
which holds it to the vertical post, aud the
inclination of the jib by being raised or
lowered increases or otherwise the
power in proportion to the radius of the
jib. On elevated staging the advantage
of thus being able to draw in the load to
any required distance is material; the
crane commands a wide area or sweep.
We believe cranes of this kind are fitted
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up from £30 to .£40for a ton with a radius
of 25 feet, and at a proportionate price for
greater weights.
There is one great advantage in a scaf
folding having the platforms and lifting
gear independent of the structure, and
placed within the walls of the building.
The appearance of the work as it pro
ceeds or rises in elevation can be seen.
The old-fashioned scaffold has some ad
vantages, but it obscures the work from
below. In the erection of buildings in
the North of England and in France this
independent method of scaffolding is used,
the work is done from the inside, and the
materials are raised by cranes. The French
"Jenny " is a scaffold on the principle we
have described. For expeditious building
the independent stageor tripod with crane
is indispensable, though there are build
ers who still claim for the old-fashioned
English outside scaffold merits, particu
larly for buildings of ordinary character.
The tripod scaffold is usefully employed
where a central court or area allows of its
erection within the buildings, or for stone
and iron structures when heavy massesof
materials have to be raised and swung into
position. All danger of overloaded scaf
folds is prevented.

Standard Fire Doors.

The Underwriters' Association, of New
York State, has adopted the following
standard for fire doors :
The doors must be made of two thick
nessesof tongued and grooved inch-boards,
laid diagonally across each other, and
nailed with wrought-iron nails, driven
flush and clinched on the other side. This
door must then be covered on both sides
and edges with sheets of tin locked
together like a tin roof. These sheets
must be secured in place by narrow cleats
of zinc, the sameas in roofing buildings ;
nails driven through the sheetswill not be
allowed.
When the doors aremade in two parts,
the edges of the doors where they come
together should be rabbeted, the single
boarding of one door extending over that
of the other about 1 inch, so as to make
a close joint. These doors must then be
hung on iron hooks set in the brickwork
(similar to those used for outside window
shutters), and the heavy strap hinges
bolted firmly to the doors. The doorway
must have an iron sill resting ou the solid
brickwork ; and a brick rabbet at the top
and sides (or a light framework of iron or
wood covered with tin, made and secured
to the brickwork), for the doors to shut
against as a stop or jamb.
The latch must be of wrought iron, and
the catch (an iron brick cast with a pro
jecting catch) securely fastened in the
brickwork. If the doors are in two parts,
other satisfactory arrangements, that will
secure a strong fastening and close joints,
will be allowed. Doors of this description
must be placed on each side of the brick
wall (shutting into the opening and being
flush with the wall) so as to leave a dead
air space between them.
When, for any reason, swinging doors
cannot be used, sliding doors made in ac
cordance with the following instructions
will be accepted instead, viz. : The doors
must be made large enough to project 3
inches beyond the opening on each side,
top and bottom, and be composed of two
thicknesses of tongued and grooved inch
boards, laid diagonally across each other,
and nailed with wrought-iron nails, driven
flush, and clinched on the other side. The
doors must then be covered on both sides
and edges with sheetsof tin locked to
gether like a tin roof. These sheets must
be secured in place by narrow cleats of
zinc, the same as in roofing buildings;
nails driven through the sheets will not be
allowed.

These doors, in all cases, must be sus
pended from the top by iron frames (bolted
firmly to the doors), with iron wheels run
ning ou a track made from a bar of iron 2
inches deep and £ inch in thickness, the
latter to be firmly bolted to the brick
work, at intervals of not more than 2J
feet. This rail must be placed on an in
cline of i inch to the foot, and at such a
hight that, when the door is closed, the
door will cover the entire opening by at
least 3 inches, as above indicated.
The stop or jamb against which the
door shuts must be made of angle-iron, £
of an inch in thickness, and be bolted
firmly through the brickwork. To this a
wrought-iron catch (for the wrought-iron
latch to shut into) must be riveted, while
at the lower corners, suitable flaring iron
dogs should be bolted to the brickwork,
to keep the doors from swinging out at the
bottom. Doors of this description must
be placed on each side of the brick wall,
and the doorway have an iron sill resting
on the solid brickwork. When it is neces
sary to have these doors open during the
day, they can be held back by a hook or
latch, provided with a fusible link, or
small cotton cord. But these, as well as
all other fire-doors, must invariably be
closed at night, and at all other times
when the passageway is not in actual use.

The Jerry Builder.
The following verses were recited by
Mr. Alexander W. Murray, at the Chicago
Masons' and Builders' banquet, held at
Kinsley's, on the evening of March 5, of
the present year :

Andy Dupe, for himselfa homewould build;
A lover or pelt and very self-willed;
Of smartishmind hecould see,it is true,
The way easyto grind a dollar from you.

To an architectof skill and probity
I did direct asonemostworthy
To draw his plans,definethemwell,
Detectcrookedjams, or a bullhead swell.

Advice would ask,but would not heed;
A thanklesstask it was,indeed,
To warn this knowing-man (it would only be
wilder)

Against soslick a shamasa Jerry Builder.

The newsgoes'round,Dupeis going to build!
It wasnot long whenoneof handsomegild,
Of oily tongue,with a coloredplan,
Andy's door bell rungand trappedour man.

The contract'slet, well bonded,too,
Somewonderyet; can this betrue,
A bondsostrongso frail canprove
To punishwrong or jail a rogue?

It's no careof his, bethey owneror sub.
From bothwill squeezea profit, and there'sthe
rub;

He'll take that first, andwith the rest
Build on trust a shell, at best.

The cellar to excavate,analley to fill,
Oneloadat two-rategoesinto his till
On properdimensionstone,quarry chipsin the
wall,

Mud, notmortar, is the style of his gall.

Hog 'emin Lime, andsammon,too;
No needof a line man, that wall is true;
What is thematter ? at noonyou'll bequick;
Be sparingof mortar, noshovingof brick.

Culls for the joists, two feetapart,
Headerswithoutmortise(Yankee dove-tailing
art),

Knots in the flooring, bridging there'snone,
And thus keepsoaringuntil theroofs on.

On theroof he is grave,for hereit is plain
The hollowswill savesmallergutters for rain
I. C. T(h)in without coating, corniceanchors
eight feet apart,

Flakes of morter for copingis the way of his
art.

Ribon slateon thedome,ahalf inch lapwill do.
'Tis but a crazyman'shome,it will last his life
through.

Barks, knotsandsaps,nail closemy lather,
The smaller the gaps, a greater saving of
plaster.

Put on theputty with a darby thin—
It's a pity there'snodarbiesonhim.
Warpedare the frames,no moldingonbase;
It is oneof thegamesof thecurseof his race.

A tile sewerwithout cementor anyglazeatall
Poor traps without a vent,a dummy in the
wall.

Light copperin the tubs,no safingon thefloor.
Testedby a dummyplug, pipesare tight, to be
sure !

The furnacein the cellar, a burner grand for
coal ;

A coal gasgenerator,a breederof a cold ;
A singlepipeconveyor,no freshair ductfor it,
As a humanslayerthere'snothing to equalit.

This shell, to embellish,thepainter's made to
sin ;

To coverall that'shellish,the putty is rubbed
in;

Sham frescoon theceiling, a sour-pasteon the
wall ;

The Bum painter is only giving his money's
worth, that'sall.

The story is old. No " chestnutbell"
His tonguecan hold, nor funeral knell
Bury with shame,and to oblivion,
The " jerry " sharperin theart of building.

Many havenot learnedthat an honestrepute/
tion

Cannot beearnedby " jerry " speculation;
That thecheapestcontractor is not the lowest
bidder,

Nor can he of honest character underbid a
Jerry Builder.

The mento trust to build a home:
Be theywieldersof trowel, hammer,brush or
solderingiron,

Each his art of skill mustply ;
Have a characterfor truth ; timely lead and
timely follow,

As thebuilding growstowardsthesky.

We have KF.cErvED from narry
Brothers, Dallas, Texas, a circular descrip
tive of H. W. Harry's metallic shingles,
manufactured under patents recently
granted. The circular dwells particularly
upon the important feature of strength of
construction. For the side lock there is a
standing groove or double-seamed joint,
which the manufacturers say avoids the
very common source of trouble in a great
many tin shingles—namely, grooves or
gutters that arc relied upon to carry off the
water, but often become filled with accu
mulated dust and dirt in such a manner as
to cause the concealed gutter to overflow
into the building. They also direct atten
tion to the cross lock which is employed,
and point out that they have the only
shingle with a cross lock and lap com
bined.

A new synagogue is now in process of
erection in Brooklyn, which is expected
to be among the finest in the country. It
is on the northeast corner of Bedford and
Lafayette avenues. The architecture will
be a modification of the Byzantine order,
with a large central dome of polished
copper and lofty minarets. The main
facade on Bedford avenue will be CO feet
wide, and on Lafayette avenue the build
ing will extend backward 120 feet, with a
wing 20 feet wide. The main considera
tion in erecting the building is to get a
good auditorium. The materials used are
pressedbrick aud brown stone. The title
of the synagogue will be the Temple
Israel, and it will be the property oi the
Congregation of Reformed Jews.

Among improvements projected by the
iron trade of Chicago are the following:
The Gates Iron Works propose to build a
machine shop in connection with their
foundry on Clinton street; a $50,000 fac
tory is to be erected on the north side of
the city for the Chicago Safe and Lock
Company ; the buildings at Nos. 148to 154
Wabash avenue, recently leased by the
Yale & Towne Mfg. Company and J. L.
Colby, are to be improved at a cost of
$25,000; negotiations are in progress for
the purchase by the Ajax Forge Company
of 30 acres of land for a new site for their
works near the Galena line of the North
western road.
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CORRESPONDENCE.

Building a Greenhouse.
From R. E. F., Eureka Spring*, Art.—
I notice in the December number of Car
pentry and Building a correspondent in
quires for plans of a greenhouse, and as I
have just finished a building of this kind
I take pleasure in inclosing drawings. The
design is taken partially from suggestions
contained in various issues of the paper.
The door in the north end of the building
folds down, exposing to view from the
street the flowers contained within the
structure. When folded up, the door

ing tools rusting, asit will benefit not only
myself, but probably other readers of the
paper?

Hood Intersecting a Conical Roof.
From H. C. B., Lisbon, N. D. —Unclose
herewith some rough sketches illustrating
the problem proposed by "J. 8. B.," of
Philadelphia. Referring to the sketches,
Fig. 1 shows the method of obtaining the
lines A A, as requested. First draw the
line of porch roof with conical corner, as
shown. Directly above it draw an eleva-

the lines 12 3 4, &c., until they strike F
G, which is the point where the conical
part of the roof begins. Part of the hood
will intersect conical part of the roof, and
the remainder will intersect the straight
part of the roof. What it is desired to do
is to establish points through which the
curved lines a a a desired by " J. 8. B."
will pass. With the foot of the
compasses at G carry the lines 12 3 4
and 5 from where they strike F G
around, intersecting the perpendiculars
let fall from A, 1 2 3 and 4 in the cleva-

([
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Floor Plan.—Scale,% Inch to the Foot.

Rafter.-One-Half Full Size. Elevation of North End.—Scale,M Inch to the Foot.

Building a Greenhouse.

protects them from the north wind. The
greenhouse is heated by means ol a small
stove, the pipe running behind shelves, as
shown in the plan. The building is glazed
with D. 8. French glass. The cost of the
structure was about $200.

Rust on Carpenters' Tool*.

From J. C. W., Pine BUI, Pa,—Will
the editor kindly allow me space to ask
some of the readers of Carpentry and
Building what is best to keep rust from
tools ? It is impossible to keep tools dry,
especially in the spring of the year, when
sudden showers are frequent, and when
one does not have time to grab all his tools
and run, especially when at work framing.
Some of the tools will be left out in the
rain, and when work is resumed the tools
will certainly look in very bad shape. Will
not some onegive me a recept for prevent

ion of the ogee hood which is to beplaced
upon it

,

a^indicated by 2 in Fig. 1
.

Then
divide the elevation by a perpendicular
line from B

,

continuing the same down to
E, thus dividing the circular part of the
plan in the middle. Divide the ogee line
A B into any number of parts, as 12 3

,

&c. ; also divide B C into the samenum
ber of parts, as 8 7 6

,

&c. From 4
.

and
the points 1 2 3 let fall perpendicular lines,
intersecting the line of plan D E F in the
points a b e - d e f g and h. At H erectH I

equal to the rise of the roof. Draw a line
from B to I, and with the compassescarry
the line around to J. From H draw H it

perpendicular to G H. Connect J K,
which will give the slant of the roof.
From the points 8 7 6

,

&c., on B C, draw
lines parallel to B I to H I, and from these
with the compasses around to H J Con
tinue the sameparallel to H K until they
intersect the line J K, as at a a a a, &c.
From a a aa, &c., parallel with F K, draw

tion at the points x x x x x. Carry the
line 6 7 and 8 from G F around to G D,
and from these points draw lines parallel
to the lines of the porch on that side, get
ting the lines let fall from 5 6 7 in
the elevation, in the points III. Having
found these points it is an easy matter to
draw the lines of intersection a a, desired
by "J. 8. B." At 3 is shown a way to
obtain a pattern of one-half of the cover
ing of the hood. Draw L M N and from
M set off toward L the same number of
spaces that the line A B of the elevation

is divided into, in all equal, to the stretch
out of A B. Erect perpendiculars on
these points L M, continuing the sameon
each side of L M. From \\\ x x x x x
carry lines across parallel L N, getting the
perpendiculars just established above L N,
in the points o oo, &c. Below L N pro
ceed in the sameway, carrying lines across
from abed, &r. , getting the perpendicu
lars in the points hhh h

,

&c. Draw the curve
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through ooo, &c. ,andhnh, &c. , which will
give the required outline. The triangular
piece at N (o n p), is the covering for the
side at A in the elevation. The reason for
the various steps taken will, I think, be
obvious. Fig. 2 shows how to develop
one-half of the front hood, which is cir
cular, and will be understood by a
moment's study without, I think, further
explanation.

From F. E. G., Leroy, Minn. — In the
February number of Carpentry and Build
ing"}. S. B.," of Philadelphia, asks for

be at the same hight or in line with B.
Now draw lines parallel to B D F from
points 12 3 4, &c., on B C, until they
intersect with E F. Then draw lines of
intersection parallel to D E until they cut
D F, thus establishing the points 12 3
4, &c., on D F. Draw B L N square to
B D, starting at the point L transfer
spaceson D F to L N, making L N equal
to D F. Draw N P at an angle of 45°.
With N as center and N L as radius, de
scribe the arc L P, which represents half
the round corner of porch. The straight
line M is the edge of the straight part of

spaces on B C. Drop perpendicular lines
O, 1 2 3 4, &c., from L R, and then from
where line 1 from B C crossesL P draw a
horizontal until it cuts line 1 from L R,
where 2 from B C crossesL P draw a hori-.
zontal line to line 2 from L R, and so on.
Then from where 13 from L N cuts 13
from B C draw a horizontal line to line 13
to L R; where 12 from L N cuts 12 from
B C draw a horizontal ;line to 12 from L
R, and so on. Through the points of in
tersection trace x and x' and the shape of
the covering of the hood will be obtained.
It will be noticed that the horizontal line
from the intersection of 10 L N and 10 B
C runs into the line from the intersection
of lines from 13 L N and 13 B C. Hence
it is necessary to trace line x through
the point where line crosses 10 and 13
LR.

Drawing Plans or a Bloume.

From H. 8. O., Minneapolis, Minn —I
am studying architecture at home, but find
I am not progressing as rapidly as I could
wish. I desire some of the readers of
Carpentry and Building to show me how
the different parts of a house should be
drawn ; that is

,

commencing at the foun
dation and working up to the completion
of the building. This would be a great
help to me and I am of the opinion that

it would be interesting to many of the
readers.

Kg. 1.—Plan andElevation, Contributedby
"H. C. B."
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Hood Intersecting a Conical Roof.

Fit*. Si.—Pattern for DevelopingHalf the
Front of Hood.

a rule to find the lines A A shown in his
Fig. 1. I do not know that the following
can be called a rule, but perhaps it will
explain. Referring to the sketch, B C is

half the elevation of the face of the hood.
Divide B C into 13 equal parts. D F E

is a section through the hood, D F being
the ridge of the nood, D E the face and
E tF the pitch of porch roof. D F must

the porch. With the samecenter describe
arcs from points 13 12 12 11 10 9

,

&c.,
until they cut N P, and from points thus
established draw lines parallel to M. Now
draw perpendicular lines from 1 on B C

until it cuts line from 1 on L M. Draw a
perpendicular line from 2 to line 2 and so
on up to 13. Through the points of in
tersection trace the line A A, which will
give a half plan ot the porch and hood.
To obtain the pattern for the cover of
hood draw a horizontal line from L. Com
mencing at O lay off on L R the divided

Note.—The question raised by our cor
respondent is one in which the practical
readers of the paper cannot fail to be
greatly interested. It is a golden oppor
tunity for them to tell some things which
are not to be found in books. We would
be glad to have letters from them showing
the ideas of practical men representing
the various parts of building construction
upon paper. The columns of Carpentry
and Building are always open for the dis
cussion of practical topics of this kind,
and the subject cannot receive too great
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attention at the hands of those who are
in a position to show what our corres
pondent desires to learn.

Framing a Barn.
From L. C, ColumbiatUle, Mich.— I
notice in the October of Carpentry and
Building an inquiry from " E. W.," of
East Portland, Ore., for a plan of a bank
barn. I send herewith a sketch showing
the manner in which we would build abarn
of the description named, in this secti ,n of
the country. "E. W." asks for a plan of
a barn 30 x 60 feet. I have made the
drawing 36 x 60, as 30 feet is too narrow
for any barn intended for hay or grain.
It will be seen by referring to Figs 1 and
2 that the center sill running lengthwise of
the barn is not framed into the basement,
but is set the thickness of it in the wall.
Resting on top of it are the cross sills.
The crosses on the foundation plan show
the position of all the posts that rest on

the letters " R H," and vice term, and the
question which is a right and which is a
left hand door cannot arise any more than
which make the larger amount, ^dozen
dozen or 6 dozen dozen.

IWUering a Plank at the Valley.
From S. J. W., Centemille, 8. Dak.— I
have derived a great deal of benefit from
Carpentry and Building and I desire to sub
mit a question to its readers. It is this :
Can a plank be mitered at the valley with
out twisting it

,

where the pitch of one
roof is 12 inches to the foot and the other
16 inches to the foot ?

Question In Hand-Ratling.
From M. W., Scranton, Pa. — In the De
cember number of Carpentry and Build
ing for 1889, there appeared a question on
hand-railing by "J. C," Cedar Rapids, la.
He desired to be supplied with complete
drawings for face mold, falling mold,

practical application in the manipulation
of the wreath, is what is difficult to per
form except to the thorough mathema
tician or the practical stair builder. While
not presuming to identify myself with
either of these enviable personalities, 1

have so thoroughly tested the method I

herein propose as to be perfectly satisfied
of its practicability..
Referring to the sketches, Fig. 1 repre
sents the plan of quadrant, being struck
with a 12-inch radius. The tread of
straight flight is 9i inches, and the risers

7 inches, as specified in the communica
tion of J. C. Fig. 2 is the elevation.
Unfold the tangent as shown. Draw the
ordinate C D, as well as a tread and riser
of the lowest flight. Draw the perpen
dicular line 9 5

.

Draw a tread and riser
of top flight. Draw both top and bottom
rail as shown. Mark the jpints about 4

inches from 5 and 1 at F and E. From
the center of the rail at joints draw the
pitch line of tangents. Draw the line C 1

,
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Fig. 2.—End Elevation.

Fig. 3.—Side Elevation.

Framing a Barn as Suggestedby •'L. C"

Fig. 4.—Showing Driveway.

the foundation. The breast girts shown
in Fig. 4 should be left out in the center
bent in the lower floors, giving a clear
passagefrom one floor to the other.

Right and Left Hand Doors.
From W. L. M., Reading, Mass.— In
answer to " G. F. M.," who inquired in the
March number of Carpentry and Building,
with regard to what constitutes right and
left-hand doors, I would say that in juris
prudence there are unwritten laws as well
as written laws, the former as well under
stood and as forcible as the latter. Cus
toms of different localities make a law as
binding as the written law, and the ruling
of judges in the past from precedents
which go far to determine what the rulings
will be in similar cases ever after. It
seemsto me that when custom has so far
established what constitutes a right and
what a left hand butt, that all manufact
urers cast into a butt of a door which
swings to the right when opened from you

spring bevels, bevels for joints and every
other necessary line to complete the con
struction of a rail over a quarter space
plan, containing four winders in the quar
ter. With reference to this question I de
sire to propose the following method,
trusting that others interested in the subject
will furnish drawings and explanations ex
emplifying their methods. I have no doubt
there are many who have occasion to con
struct this kind of wreath in the course of
their practical experience, and it would be
exceedingly interesting and beneficial to
young students to know the various ways
and means employed in accomplishing it.
In all caseswhere the pitch line of tan
gents deviates from the pitch of the stairs
and the easing to be formed in the wreath
piece, the joints will not be square to the
face of the plank nor square to the tan
gents.
To find the correct bevel to which to
work the joints, both for the face and ver
tical side of the wreath, as well as their

cutting the pitch line of tangents. Draw

1 S square to the pitch line of tangents.
Draw 2 0 square to pitch of flight. Draw

8 0
.

Fig. 3 represents the face mold.
Draw to straight line and mark upon it 1

,

2
,
3
,
4
, 5 equal to 1
, 2
,
3
, 4
,
5 of Fig. 2
.

With 1 as center and with radius C D, of
Fig. 2

,

describe the arc 8
.

With 4 as a

center and radius 4 1 cut the arc 8 in 8

and complete the parallelogram. Draw
the minor axis and square to it. Draw the
major axis. Take 4 as a center and the
radius of the quadrant on the plan as a

radius, describe an arc cutting the minor
axis in 7

. With 7 as a center describe a

circle or points of the rail. On the points

8 and 5 with radius N M of Fig. 2,

describe circles as shown. From points

5 and 8 mark distances equal to 5

and 1 E, of Fig. 2. Draw the line 8 3

to meet the monor axis in 0
.

Draw 0 5.
The angle these two lines make with the
tangents will be the bevel to cut the face
joints on the face mold at 6 and 9. The
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marks on the major axis are the points
wherethe pins are to be nxed to describe
thecurve of inside and outside of face-
mold. Fig. 4 represents the falling mold
or outside of wreath. Draw the lines A E
and I F at right angles to each other.
From I, as center, draw the curve B C
equal to the outside of the rail on the
plan, A B being the stretchout of the
same. From F draw F A. From A and
F draw the pitch of the stairs, cutting the
perpendiculars shown. This gives the
length of falling-mold for outside. The
width will be equal to the depth of the
rail. The bevel 8, Fig. 2, is to square the
wreath at both ends. The bevels6 and 7,
of Fig. 2, are for the ends of the wreath
vertically, and to be used after the wreath
is square or twisted. The bevels 8 and 5,
Fig. 3, as previously stated, are to be used

awarded the contract for a frame house to
cost $8000. Before commencing the exe
cution of the contract, the owner desired
it canceled, on the ground that he did not

Hanging Barn Doors.
From G. W. F.,' Fisherman '» Bay,
Sonoma County, Cal.— I desire to learn
through the columns of Carpentry and
Building the best method of hanging barn
doors on rollers ? I should also be glad to
know what is considered the best roller to
employ for the purpose.

Plan for Stable.

From C. S., Homer, Ont.— I desire to
ask someof the readers of Carpentry and
Building to give me a convenient plan for
a stable under a bank barn.

Fig. i—Falling Mold for Outsideof Rail.

Question in Hand-Railing. —Diagrams Submitted by
" M. W."

on the face of the face-mold. Note A B
on the elevation, Fig. 2. The face-mold
should be the length of A B longer than
its length, asshown in Fig. 3.

Question of Percentage.

From S. W., Newark, Ohio.—A short
time since I iurnished an estimate and was

then require a residence, as he had been
presented with a house and lot. He de
sired to remunerate me for annulling the
contract; but, having no precedent, I did
not know what would be a fair compensa
tion. I would like to hear from builders
located in cities on this subject. I would
like to know what would be a fair per
centageto charge.

Note.—The question of properly framing
hunk barns is one which has been receiv
ing more or less attention in our columns
for some time past, and it is possible that
our correspondent may derive some sug
gestions from what has already appeared.
We refer the matter, however, to our
readers, in order that different plans of the
kind referred to may be brought out.
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inRADE NOTES.
The Glen1 Cove Machine Company,
Limited, of Brooklyn,N. Y., haveissueda very
neatcatalogueof 30pagesillustrating someof
their improvedmachineryfor planingandmold
ingmills In their introductiontothetradethe
companyrefer to the improvementsin planing
mill machinerywhich theyhavemade,to their
enlargedworksandnewtools and to the rapid
increasein thedemandfor their product. The
printing is doneinatintedink upongoodpaper,
theappearanceof each page being enhanced
by a plain red border carrying the nameand
addressof the company. The machinesillus
trated are especiallydesignedfor rapid first-
classwork, andconstituteavariedandinterest
ing assortment.
The Joseph Dixon Crucible Com-
paky, Jersey City, N. J., are sendingout a cir
cular directing especialattention to Dixon's
Traction Belt Dressingand Leather Preserva
tive. It is claimedfor this product that it ab-
solutelypreventsa beltfrom slippingand thor
oughlypreservesthe leather,besidesprotecting
theelasticityof thebelt. In the circular it is
mentionedthat this preservativehas beenon
the marketsof Europe and this country for
manyyears,and has given thorough satisfac
tion in all cases. A number of testimonials
from well-known manufacturersrefer to the
advantagesthey havederived from using the
product.
The Cosmopolitan Magazine an
nouncesa seriesof architectural competitions.
Oneof theserelatesto publicbaths,another to
publiclaundriesanda third to tenementhouse
co-operativekitchens. KichardM.Hunt, presi
dentof the American Institute of Architects,
Richard L. Hoxie, IT. S. Corps of Engineers,
Albert F. D'Oench,ex-superintendentof the
New York City Departmentof Building, SethLow, president Columbia College, Cornelius
Vanderbilt andthe Editor of the Cosmopolitan
Magazineare designatedas the Committeeof
Award. Six hundreddollars is the amount of
prizes. The efforts are to be submitted on
or beforeMay 10,1890.Theoffice of themaga
zine is Fifth avenue,Broadway and Twenty-
fifth street,New York City.
W. R. Ostrander & Co. announce to
the tradethat owingto theurgentneedof more
commodiousquarters,thevwill moveon Mav1
to 195and 197Fulton street.New York, wherethey will carry in stock a full line of Speaking
Tubes,Whistles,Annunciators,&c.
Frank H. Clement, Rochester, N. T.,
favors us with a copy of an illustratedcatalogue of wood-working machinery which he
has Just issued. The volume consists of 60
pagesof carefully-arranged letterpress,bound
in colored paper covers,and has been issuedfor the use of proprietors, foremen,superin
tendentsand purchasingagentsof works,andis intendedto befiledfor reference. Attention
is given to the varied line of wood-working
machinerymanufacturedby Mr. Clement,and
illustrationsarepresented,giving the readeravery clear idea of the appearanceof the cuts.
The line of machinery shown includesauto
matic lathes, band sawing machines,boring
machines, furniture planers, hand lathes,
combinationsaw benches,sand-paperingmachines, variety shapers,pulley, shafting andmotding machines,and other goodsof special
interestto thoseengagediu thewood-working
industry.
The Cincinnati Tool Company, Cin
cinnati, Ohio,are offeringthetradean adjust
able carpenter'sclamp madewith two sizesof
bars. ItMias square-threadwrought-screw
malleablecrank,steelbarand dog. The length
of bar varies from 2W to 5 feet for the light
patternandfrom5to 10feet for theheavypat
tern.
In their advertising card this month
theA. B. SeeMfg. Company,of Brooklyn, N.Y., show an illustration of their new steel
screwbelt elevator,for whichmanyclaimsare
made. It is madein three sizes,is of newdesign andboth right andleft handed,beingpro
videdwith doublethrust collarsof bronze
The Egan Company, of Cincinnati,
haveissuedaposterof largesize,showinganal
most endless variety of wood-working machinery which they are manufacturing. The
centerof thesheetisdevotedto apanelin colors, containing the name and addressof thecompany,whfle directly below is a bird's-eve
view of their works. The object of the company in issuingthisposteris toenabletheir cus
tomersto havein their officesa sheetshowing
almostat a glancethevariedassortmentof the
company'sproduct.
The Hill Inside Sliding Window
Blind Association of the United Statesand
Canadaheld their annual meetingat Chicago
on MarchS6,continuing in sessionthree days.
Firms from oight Stateswere present,and a
very interestingmeetingwasheld. Theofficers
electedwere: W. H. Yeomans,Patterson,N. J.,
president; Wm. G. Frye, St. Louis, Mo., vice-
president,andW. H. C. Monroe, Sidney, Ohio,
secretaryandtreasurer.Thedirectorsincluded,
in addition to the above gentlemen, D. G.Crane,of Burlington, Vt., andH. W. Watson,
of Jamestown, N. Y. The meetingadjourned
tp meet in Cincinnati the first Wednesdayin
February,1891.
The Executive Committee of the
Metropolitan Museumof New York, havingin
chargethematterof lighting thebuilding,haveadoptedthe systemof reflectors brought out

by I. P. Frink, 551Pearl street,New York. The
work of lighting all thegalleriesin theMuseum
is being rapidly pushedforward by Mr. Frink,
andit & expectedvery soonthe Museumwill
bethrown open on two eveningsin theweek.
It is claimed for this systemof lighting that
the paintings will be evenly coveredwith a
light without glare,while throwing theinterior
of theroominto theshade.
William Miller, manufacturer of
Miller's InsideSliding Blinds,Milwaukee,Wis.,
is distributing someveryattractiveadvertising
cards, on which is illustrated in colors the
methodof attachingandusingtheseBlinds.
The Egan Company, of Cincinnati,
Ohio, have in preparation a new catalogue,
whichwill containillustrationsanddescriptions
of whattheystateis the largestline of recently
Improved Wood-working Machinery in the
country. The publication will beof handsome
appearance,andfrom all wecan learn, of such
a characterasto beof great interest to those
engagedin Wood-workingoperations.

The I X L Pump Lumber and Mfg.
Company,Goshen,Ind., are distributing an in
teresting little pamphletof a sizeconvenient
for the pocket, devoted to their specialties.
The constructionof I X L wood pumpsare ill
ustrated and describedand a price-list of-the
varioussizespresented.Attention isalsogiven
to verandahposts, screen-doors,step-ladders,
drive well points,etc. The fourth pageof the
coverbearsan engraving of rather a comical
natureentitled "Perpetual Motion Applied to
an I X L Pump,"
We have received, with the compli
mentsof W. J. Burton & Co., Detroit, Mich., a
copyof a pamphtetof nearly175pagesentitled" Industrial Advantagesof Detroit." In this
volume thesuperioradvantagesof Detroit asa
manufacturingcity arepointedout, andmany
of theleadingmanufacturersarebrieflyalluded
to. On page70weAndan interestingnoticeof
the firmabovementionedwho, as our readers
know, are extensivemanufacturersof sheet-
metalworkandof theEastlakemetallicshingle,
the Eastlake paint and roofing sundries. The
noticeis illustratedby several engravingsone
of whichshowstheappearanceof the Eastlake
metallicshingleasappliedto a roof.
The Cincinnati Panel Company of
Cincinnati,Ohio,haverecentlyissueda circular
calling attention to the fact that they have
purchasedfrom the E. D. Albro Company,of
that city, the machineryheretofore used by
them for making veneeredpaneled stock,
built up wood-work. Jkc. The companyhave
beenorganizedfor thespecial purposeof mak
ing veneeredpaneledstock, desk and table
tops, backs, and all kinds of built up wood
work, fret stock, as well as stock for organs
andpianos,wagon sides,buggy sidesand car
riage panets. The companyhave securedthe
servicesof F. Kohl, latesuperintendentof the
panel departmentof the E. D.Albro Company,
andall theskilledworkmenemployedby them
The company'sbuildings are large, and are
equippedwith a completeline of newand im
provedmachinery.
The Fulton Iron and Engine Works,
of Detroit, Mich., report a gratifying demand
for their SureGrip SteelTackleBlock, an illus
tration of which appearedin these columns
sometimesince. The companystatethat they
haveplacedtheir goodson the European mar
kets,andwithin thepast month have received
ordersfor over400tackle blocks for shipment
to England.ScotlandandotherEuropeancoun
tries, The specialadvantagesclaimed for the
SureGrip include its power to hold a load at
anypoint without fasteningtherope,with the
certainty that the heavier the load the more
firm thegrip.
E. C. Stearns & Co., Syracuse, N. Y.,
are sendingto all theprominentarchitectsof
the United States a wooden triangle, as a" gentlereminder" astheyput it of theWarner
Hanger. The triangle is very neatly finished,
and bearsupon onesidethe inscription " Com
plimentsof E. C.Stearns&Co., Syracuse,N. Y.
Use the WarnerHanger."
The Stanley Rule and Level Com
pany, New Britain. Conn.,showin their adver-
tisingspacethis montha generalview of Stan
ley'sPatentDuplex Level,whichtheyarepush
ing upontheattentionof the trade. This level
possessesmany features of novelty and is
meetingwith favor whereverintroduced.

The Taft Company, of Hartford,
Conn., manufacture an interesting line of
natural and artificial wood ornaments,some
designsof whichareshownin their advertising
card this month. These ornamentsinclude
rosettes,borders, escutcheons,corner blocks,
heads,&c.
The Fox Machine Company, 387North
Front street.Grand Bapids,Mich., presentin
their announcementelsewherein this issue
someinterestingparticularsrelativeto theFox
Patent Universal Dado Saws, Trimmersand
Mitering Machines. It is saidof the latter that
there are more than 2000in use,while of the
Dado Saws there areover400in use. Thema
chinesaremadein various sizesandadaptedto
meetvarying requirements.

Thomas Lee, Cincinnati, Ohio, calls
attention elsewherein this issueto his Rain
Water Filters, and to the fact that power ma
chinery is usedexclusivelyIn hisworks.

We have received from Nevins &
Haviland,400Broadway,New York, an inter
esting pamphlet,showing numerousdesignsof
Anaglypta. This is said to be a new English

sanitary wall covering,embossedin high and
lowretief. It is alreadysizedforboth pasteand
decoration in oil paint,metals,lacquers,var
nishesandglazes. It is said to matchperfectly
at joints and to lose noneof its sharpnessin
hanging. The engravings contained in the
pamphlet before us represent frieze designs,
borders, filling designsand dado designs in
greatvariety.

Charles A. Strelinger & Company,
Detroit, Mich.,call attention in their advertis
ing spacethismonthto thePatent Swivel Loop
ExtensionDividerswhich theyare offeringthe
trade in a numberof sizes. It is saidthat these
Dividers are madeof the fineststock, andare
first-classin everyparticular. They are easily
adjusted, and a common pencil may be em
ployedin connectionwith them.

The Muncie Architectural Iron
Works, of Muncie, Ind., have issued a cata
logueof somewhatliberal proportionsof their
wrought-iron fencing, plain and ornamental
ironwork,crestings,nnials,stablefixtures,vases,
settees,jail and station housecages,&c. The
work isprofuselyillustrated and sufficientde
scriptive text presented as to render them
easily understood. The company state that
their works are in chargeof Mr. C Hanika, a
thorough mechanic,who has beenengagedin
the generalarchitectural and iron fencebusi
nessfor 20years. The companyemployskilled
mechanicsin every department,andwith ex
cellentshippingfacilitiesandspecialmachinery
andpatterns for manufacturing,are in a posi
tion to executecontractspromptly.

Kimball Brothers, Anamosa, Iowa,
request those interested to sendfor circulars
describingtheir improvedquick andeasyrais
ing handpowerelevatorsandhoists. Attention
is called to thesedevicesin their advertising
spacethismonth.

Elsewhere in this issue Merchant &
Company,Philadelphia,direct the attention of
thoseinterestedin thebuitding trades to a lit
tlework entitled"A Tin Roof," giving atten
tion to tin roofing and showing how to select
one,andto specifyfor a tin roof in order to ob
tain the best results. The firm alsosolicit ap
plicationsfor a copyof their Formulea, which
will besentfree of charge.

John Royle & Sons, Paterson, N. J.,
havedistributedanillustratedcircular.showing
Royle'sImprovedRouting Cutters,which they
manufacture in severalstylesand sizes. The
statementis madethatttese cutters are mads
of the finest quality of steel,are of uniform
sizeof shank,andin the different sizesare uni
form in cutting sweep. Eachcutter has its des
ignating letter, togetherwith its size stamped
on the shank,the standardbeing the diameter
of thecircle it cuts.

James H. Barton, Barton Hights,
Richmond,Ya., statesthat hehaslaid off andis
nowbuilding upwhat promisesto beone of the
handsomestadditions to that city. He has
under construction 40QueenAnne residences
andexpectsto makea very attractive suburb.
He reportshavingerected400housesin thecity
of Little Rock, Ark., and100in Memphis,Tenn.

We have received from the New
EnglandArtistic CarvingCompany,621Albany
street, Boston, Mass., a catalogue profusely
illustrated with examples of round, square,
octagonal and fancy turned work which this
companyare reproducing. Attention is given
Newels,Posts,Chair Legs,Columns,Fancy Mold
ings for furniture, picture frames and other
fancy forms. In the opening pages a list of
namesof firms carrying a stock of the com
pany's goodson hand is presented. The cata
logue consistsof 24pagesof text, is oblong in
shape,and is bound In colored paper covers.
Accompanying it is a price-list which will be
found of generalinterestin this connection.

L. J. McCloskey & Co., 59 North Sec
ondstreet,Philadelphia,Pa., favor uswith acir
cular calling attention to McCloskey's Liquid
Royal Wood Filler for filting pine and hard
woodswithout rubbing off. Thestatementis
made that by meansof this filler a perfectly
smoothand hard surface canbeobtained, and
that it is particularly adaptedfor pine.whereit
is of the utmost importance to retain the
original light color of the wood. The manu
facturers statethat it is only necessaryto give
the softest wood one coat of the liquid filler
andonecoatof varnish or oil finish, to obtain
a finishmuchsuperiorto that usuallyresulting
from the use of two coats of shellac or two
coats of varnish. The firm have also placed
upon themarketwhatis knownas McCloskey's
Amber Finish designedfor finishingthe interior
of public buildings,churches,mansions,Ac., in
natural wood. It is stated that this finish is
not affectedby air or dampness;that it will not
marwhite or turn yellowwith age; that it will
rub and polishwith either oil or without, and
hasa heavy body,Is durable and elastic. At
tached to the circular relating to the Royal
WoodFiller, areseveralspecimensshowing the
practicalapplicationof this filler.

C. E. Jennings & Co., 79 and 81Reade
street,and97Chambersstreet.New York City,
announcethat it is their intention hereafterto
illustrate goods of their ownmanufacture in
alphabeticalorder. In theApril issue of this
paper they illustrated auger bitsa.nd augers,
andin the presentissueit will beobservedthey
call attentionto their line of bung borers and
bracebits. In the June numberof Carpentry
and Building it is their purpose to advertise
chisels,and to continuein this mannerin suc
ceedingissuesuntil theseriesisexhausted.
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This Number.

A month since, in laying before you a
supplemental plate possessing certain new

art features, we ventured to say we had

still another surprise in store for you. We
did not attempt to tell what it would be,
nor to excite your curiosity by hinting at

its character. Now you have it in your
hand you can weigh it

,

you can count the

pages if you like, or you can compare it

upon any basis you choose with any other

architectural or building paper you have
at hand, or have ever seen. The better

test, however, will be to read it through,
examine the illustrations, and then esti

mate its attractiveness and real worth to

you as a subscriber. Upon even casual ex

amination, you will find that as usual the
paper is composed of two principal parts
or divisions, the so-called "reading''
pages, and the advertising pages. Each

of these in quantity, however, exceeds

anything we have ever before sent out,

and, by the natureof the matter presented,

is also divided into two parts. The read

ing pages resolve themselves, on the one

hand, into those containing the usual as

sortment of articles upon mechanical and

trade topics, house plans and details, to

gether with letters from readers ; and on

the otlier hand, into those which are de

voted to the discussion of builders' ex

changes, and the labor situation, and to

other similar topics outside of the regular
work we have heretofore attempted. The

two classes in the advertising pages are

first, those containing display cards and

announcements; and second, those which

address the reader in confidential terms,

and, in essay or narrative form, give him
facts about different lines of goods in a

way to impart valuable information, while

holding him interested to the end.

Builders' Exchanges.

There is so much about builders' ex

changes on other pages that perhaps we

might be excused from evenmentioning the

subject in this column. However, we want
to say a word or two about the interest that

exchanges have for the building trades
before completing the analysis of the con

tents of this number, which we have out
lined in the preceding paragraph. A
builders' exchange is simply an association
of builders, organized and maintained for
the mutual advantage of the men in its

membership. An exchange benefits build

ers just as any similar organization benefits
the trade or business in which it is main
tained—with this difference, that the build

ers in the past, having had none of the ad

vantages of practical co-operation and ac

quaintance, and the mutual respect follow

ing upon association in any capacity, are in

position to reap greater rewards from their

effort in this direction than any other trade

we know of. The advantagesof exchanges
in other lines of business are very gener-

erally conceded. Indeed, many will say
at once that without exchanges certain

departments of the world's business could

not be conducted at all. Builders, then,

are simply waking up to the advantagesof

conducting their business upon plans that

have been found the best to follow in other

branches. Builders are interested in ex

changes, and in what is familiarly de

scribed as the exchangemovement, because

there is sure to follow most excellent re

sults, among which may be mentioned

better business methods, saving of time in

important business details and larger

profits, becausecompetition will be within
reasonable bounds.

How is Labor Aftectedl

The mechanic, be he carpenter, mason,

stonecutter, plumber, bricklayer, roofer,
or what not, looks askance upon the or

ganization of the master builders into
local and national exchanges, and wonders
how his interests are affected thereby. Is

it good or bad for labor to have the bosses
thus associated and banded together ?
Unquestionably it is to the benefit of
labor, and the speedy understandings

reached in different parts of the country
the past spring, concerning hours of work
and rates of pay, when committees from
the organizations among the workmen on
the one side, and from the builders' ex
changes and employers' associations on
the other, met in conference, are ample
evidence in support of the assertion. In
telligent leaders among the labor organi
zations in years gone by have lamented
that they have been obliged to fritter
away valuable time in casesof disputes,
in meeting employers one by one, and in
each case fighting the battle clear through
from beginning to end. Now organiza
tion meets organization. Pros and cons
are discussed, and as a result the conclu
sions reached are pretty sure to be all that
the existing condition of business will
warrant and public opinion sustain.
Labor should not be jealous in the least of
the organizations among employers. Quite
the contrary. It should feel flattered, for
the masters are only following the most
excellent examples set by their journey
men.

Who axethe Best Organizers1

We run no risk of overstatement when
we assert that even now, with the con
siderable progress the builders' exchange
movementhas made, the workmen cangive
the bosseslarge odds in the matter of or
ganization and skillful direction of forces,
and yet excel them. You need not tell
the master builders of your town that we
said so, but it is a fact that the employers
have yet a great deal to learn and to do in
the matter of working together for the
benefit of their class before they will be
on the samerelative plane as the workmen
now occupy in this regard. Of course

there are exceptions to be noted. Some

builders' exchanges are so happily con

stituted and so ably directed as to leave

little or nothing to be desired, and on the

other hand there are some labor organiza

tions which are so poorly managed as to

really prejudice the cause in which they

claim to be working. But speaking in

general terms the workmen excel in these

matters, because they have had far greater

experience, and becausefurther, as the re

sult of careful thought and study, they

have reached the position of being able

and willing to make the individual sacrifice

now necessaryto the advancement and the

general good of the class in the future.

On the other hand, the master builders at

present fail of the good they will ulti
mately accomplish in their organizations,

because, for the most part, they are asyet

looking only at the immediate profits.

When they reach the point— the majority

of them—of being willing and able to

sacrifice the present dollar of the indi

vidual for the future hundred dollars

benefit to the class, the building trades

will be revolutionized, and that, too, in the

mutual interest of employersand workmen.

Editorial Pages.

And now let us resume our reference to

the contents of this issue. In order to

present a general consideration of the

builders' exchange movement and to illus

trate and describe oneof the best and most

complete exchanges in the country, we

have added a number of pages, so as not

to encroach in the least on what the reader

has reason to expect each number of this

paper to contain. And further, also, in

careful consideration of what the reader

may think, and remembering likewise that

there are various classesrepresentedin our

constituency of subscribers, we have not

allowed the extra pages and the new mat

ter that they contain to bear altogether on

one side of the leading question of the

day. While explaining builders' ex

changes, we also give a history of the

eight-hour movement, and alongside of

the article from W. H. Sayward, secretary

of the National Association of Master

Builders, describing the objects and uses

of that organization, are other articles

bearing upon practical arbitration, the

present condition of labor in the building
trades and kindred topics. The paper
taken as a whole better reflects the build

ing trades as they are at present, from the

standpoint of both employerand employee,
than anything ever published. We might
further particularize and name different

articles, but the reader will prefer to pick
them out for himself. He is likely to find
them so numerous and covering such a

variety of topics, that the suggestion of

preserving this number of Carpentry and

Building as a souvenir is not out of place.

Advertising Pages.

We have already mentioned the two

general kinds of advertising which this
issue contains. Both are interesting, and
there is not a page or line of either kind
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that should escapethe careful reader. The
day has gone by when advertising was

unimportant and something to examine
which would be a loss of time. Adver
tisers have become shrewd and careful
contributors to periodical literature, and
with all deference to the profession we
represent, we may declare that there is
lively competition at present between ad
vertisers and editors as to which interests
and instructs the reader the most. Per
haps in this issue we shall be obliged to
yield the palm to the advertiser for several
reasons, prominent among which are that
he has occupied more than twice as many
pages as have been allotted to us, and that
in spite of the varied contents of our part
of the paper, he has introduced ten topics
to our one. Again, we aregiven to theor.
izing and moralizing, while the advertiser
is entirely practical and appeals directly
to pocket interests.

BeadingAdvertisements.

If you are not in the habit of
reading advertisements now is a good
time to begin. You will find them more
profitable than you may suppose, but
you will not get the greatest possible bene
fit out of them unless you go one step
further. Every manufacturer and dealer
who advertises issues a circular, or a cata
logue, or a technical treatise, relating to
his goods, and this you ought to secure.
We make no secret of saying that these
catalogues and treatises are frequently the
sole inspiration of most important editorial
writings, and perhaps we shall lessen our
influence and estimated importance
in the world when we suggest
that you go directly to headquarters for
some of the information you need. All
jokes aside, however, we would say
it is greatly to the advantage of
every intelligent man in the building
trades to examine and study catalogues
and circulars and to compare different
lines of goods, to the end of becoming
familiar with all of them, and in all other
available ways to lay about him for the
information that is absolutely necessaryto
keep him abreast of the times. This is a
fast age in more respects than one, and no
man can afford to neglect the proffer of a
new catalogue simply because he has seen
one issued by the same firm some time in
the past. There is nothing in literature,

the daily newspapers alone excepted,
that is so carefully kept up to date, and
so thoroughly revised from time to time,
in a way to include all the latest and best
ideas, as the catalogues of live business
concerns.

DescriptiveAdvertising.

One of the striking things about the
advertising in this issue of the paper is
the descriptive advertising in which a
considerable number of our patrons have
indulged. If you turn over the pages you
will find a number of essays on important
subjects more or less illustrated, all of
which contain information that is valuable
to the builder. We shall not occupy space
here to enumerateall of them, but brief
reference to some of the more prominent

ones will cause you also to examine those
that we do not specifically mention. Iron
fronts are in demand in a large section of
the country, and one firm tells how they are
made and erected. Tin plates for roofing
purposes may be a hackneyed subject, but
no one will fail to read the several pages
which a prominent importing house

occupy in describing their leading brands
and their methods of doing business.
Bricks are made everywhere, but there are

comparatively few concerns that make
bricks of a kind to ship to every State
in the Union. One company explain why
this is and give the reader an excel
lent idea of their styles and shapes. Fur
naces and ranges come up for considera
tion in the planning and arrangement of
every dwelling, and the architect or
builder who reads what this paper con
tains and who possesseshimself of all the
literature that is offered him on the sub
ject will have no excuse for going astray.
Metallic tiles and shingles are staple goods
at the present time, and several competing
firms vie with each other in expounding
the merits of the different systems of con
struction. Pianos are not often advertised
in building papers, and yet every builder
wants a piano in his own home. How
about building pianos right into the house,
like any other fixture, as a "selling" or
"renting" feature? The way in which
this may be done is explained by an enter

prising piano manufacturing firm. Do
mestic gas machines are discussed in this
issue in a way to put hundreds of builders
to studying the question of illumination,
to the end of making their buildings more

attractive to both buyer and tenant.
Composition roofs, concrete work, cement
for plastering, reflectors, tools and various

specialties are likewise pleasantly dis
cussed and described. Architectural or
naments, statuary, center pieces in sheet
metal, cornices, finials, metallic lath and

fire-proof construction, all appear in in

teresting form. Elevators, gas engines,

heating apparatus, ventilators, and many
other articles, all important, are also pre
sented in a fashion to command the
reader's attention, and to contribute to his
general information.

Our New Cover.

Of course we are expected to say some

thing about our new dress, the change in
the color of our cover, and the new heador
title on the cover page. But you noticed
all these when you first took up the paper,
and therefore the simple admission of

being sensible of the improvement is
about all that is necessary. There are one

or two other things, however, to which
attention should be directed, and promi
nent among them is the new index of ad

vertisers. In addition to the index
arranged according to the articles adver

tised, you will notice an index of the ad
vertisers in alphabetical order. This will

prove a great convenience in all those
cases where the advertising pages are
used as a directory, and whenever it is de
sired to obtain the address of an individual
or a firm without referenceto the particular
article they may be advertising. Other

minor changes and improvements will be
observed if the reader chooses to look for
them, which are scarcely important enough
to warrant special reference, but which,

nevertheless, go to make the paper attract

ive, and we hope useful as well.

Builders' Banquets.

In other portions of this issue we present
accounts of two notable occasions in Phil
adelphia during the past month, one being
the banquet in celebration of the opening
of the new exchange room of the Oper
ative Builders of that city, and the other

being the reception tendered to the archi
tects of Philadelphia by the Master

Builders' Exchange. Tt has been only a

short time, comparatively, that pleasant
occasions of this kind have occurred in
the building trades, although their im

portance in other directions has long been

recognized. For contractors, architects,
builders and material men to assemble
around the same table, to eat and drink

together, to chat, tell stories, make-

speeches, sing songs and, in general, to

enjoy themselvesas rational beings, marks
a new era in the building trades. Other

lines of business have profited by the

judicious intermingling of social amen
ities with the dry facts of business in the

past, and there is no reason against, but

every reason in favor of, the builders

doing the same thing. The reception
tendered to the architects by the Master
Builders was particularly notable, because

it manifests a new order of things in the
relations existing between these two im

portant classesin the community. It was
in every way a success, and deserves to be
emulated in every part of the country.

The Census.

Mr. Robert P. Porter, Superintendent of
the Eleventh Census, solicits the co

operation of manufacturers throughout the

country in that work, which will be in
augurated on the second day of June. He
calls attention to the fact that the report
must depend wholly upon the accuracy
and thoroughness with which answers are

given to thequestions propounded, and that
the personal interestsof everymanufacturer
are involved in the character of the report
on manufactures. It will be quoted for
the next ten years as the official announce
ment of the exact industrial condition of
the country, and will be the basis for any
future legislation that may be enacted in

regard to the wants of the people in what
ever pursuit engaged. The Superintend
ent of Census has taken every possible
precaution in the preliminary work to
make this censuscompleteand satisfactory,
and the earnest co-operation of those en

gaged in productive industry is all that is
now necessaryto secure valuable results.

Emphasis is laid on the fact that answers
to the questions relating to every manu
facturer's business will be held strictly con
fidential. They will not be disclosed to

any competitor or other persons, nor used
by the Government as predicate for the

purpose of taxation or license, or in any
way adversely to his individual business.
The questions contained in the census
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schedule are those suggested by manu
facturers and other personsmost interested
in the progress of the country, and cover

ground absolutely essential to the proper
presentation of its industrial conditions
and resources. The expert special agent
in charge of this branch of census work is
Mr. Frank R. Williams, who has personally
visited the principal manufacturing centers,

consulted representative manufacturers,

publishers of trade journals and practical
businessmen generally, for the purpose of

ascertaining the proper scopeof the inquiry
for each branch of manufacture. The

Superintendent of Census, therefore, urges

upon all manufacturers that it is of vital
importance to each that an accurate report

be made.

Prize Essays.

In our April and May issues we directed
attention to a competition in essays de

scriptive of builders' exchanges. A con
siderable number of our readers, who are

identified with these organizations in dif
ferent parts of the country, took part in

the contest, with the result of favoring
us with so many essays as to make the

labor of deciding between competitors a

job of no small magnitude. However, the

committee of judges have done their work

most carefully and in time to permit our

publishing the first and second prize es

says in this number. The first prize ($100)
goes to .Win. J. Fryer, Jr., New York,
and the second prize ($50) goes to Wm. F.
Beran, Baltimore. Their efforts will be
found on another page. The roll of

honor, mentioning the more important

essays in the order of their merit, gives
the following list: 1. "Anti-Innocuous

desuetude;" 2. "Corinthian;" 8.
"Guild Brother," and 4. "Bruce."
With all deference to those who have

taken part in this contest, and not in the

least in the spirit of unfriendly criticism,

but instead solely to indicate just where

building exchange matters stand at the

present time, we would remark that while
several of these efforts are most commend

able essays upon the idea of association,

all of them are rather general in view of

the particular conditions set forth in the

competition. Further, in the estimation

of the judges, all of the essays manifest

crudeness in certain essential particulars,
and show conclusively that the funda

mental ideas of exchanges for builders are

not yet fully understood and appreciated
by every one. There is still room for

able advocates and defenders of the Build

ers' Exchange movement. Our essayists
have not cleaned the field by any means.

Architectsof the Fait.

In speaking of the controversy which
has been developed between the master
builders and a firm of architects over the

contracts for the Williamson School Build

ings in Philadelphia, the Press of that city

says: "The present situation has un
doubtedly grown up from the great change
which has taken place during the past

generation in the method and manner of

putting up buildings as well as the vast
ncrease in their size. Thirty years ago

the architect counted for very little on the
ordinary building. The great mass of

school-houses, business blocks and dwell

ing-houses were built on patterns familiar
to every one. This was often true evenof
churches. The construction of a building
was nearly all there was of its erection.
The details were accessible in any " Stair-
Builders' Guide," and the plan of nine-
tenths of the buildings was familiar to
every one. Few architects had had a
careful training or education at home or

abroad. Some were simply builders with
a little additional training and aptitude
for design. There were many honorable,

conspicuous and brilliant exceptions, but
it was undoubtedly true, in many cases,
that the architects who could design did
not know how to build, and those who
knew how to build could not design. The
owner and the builder were the two im

portant factors under these conditions,
and the architect, if be was employed at
all, represented a much less important
element."

Architectsof To-day.

The past 80 years have greatly altered
this. American architects have received
an artistic and technical training equal to
that of architects anywhere. Their share
in the work of a building has greatly in
creased. Design has become more im

portant, and each year seesit rated at a

higher value. The increasing size of

buildings has introduced a host of tech
nical difficulties and problems which need
all the training of the engineer to meet.
Unless the master-builder is himself a
trained engineer, and no one expects him
to be, he is unequal to them. In addi
tion, our courts, guided less by the actual
condition of affairs here than by parallel
English decisions, have held architects to
a responsibility for poor construction for
which the builder has in the past been
held accountable. All thesechangeshave
tended to alter the position of the archi
tect. It has given him increased impor
tance, greater control and a more imme
diate supervision. Nothing can change
the necessity for the contractors or
for some central authority. No ar

chitect can afford to give an edi
fice the supervision needed while
under construction, to add to his labors
the control and management of the capital
needed in building. At the same time,
the tendency is certain to be toward the
direct contact of the architect with the

group of contractors engaged on a build

ing. This may be through one contractor
who takes the entire edifice and sub-lets
it ; it may be through a clerk-of- works or
superintendent paid by the owner—a fre
quent English practice—or it may be by
some one representing the architect. No

one plan will suit all cases; but it is safe
to say that all plans in practice will tend
to give increasing scopeand importance to

architects, although architects as a class
will find it is to their professional and
personal advantage that there are mas
ter-builders, with the capital, experience
and ability needed in assuming the erec
tion of a great building. It is safe to say,

also, that any rules adopted by the Board

of Master Builders in a city like this,

ought to be modified or disregarded only

after carefurconsideration.

AnotherBeformer.

There came to this office recently a

signed postal card, issued from Washing

ton, which is quite a curiosity in the line

of political science. We presume many

others have received this appeal, but for

those who have not had the honor of get

ting one of the communications, it may be

of interest to tell them what it contained.
The distributor of the postal card is ap

parently of the opinion that one of the

greatest evils under which this free repub

lic suffers is the laws which permit the

accumulation of wealth beyond a moderate

amount. The writer refers to three promi
nent wealthy men of the United States,

and shows how their present fortunes

of $300,000,000 apiecewould double every

12 years, the awful outlook being that in

a very short space these gentlemen, or

their descendants, would be worth $20,-

000,000,000each, and that this process of

compounding would continue indefinitely.

The remedy suggested is constitutional

amendment, prohibiting the individual

from amassing more than a certain sum,

say $1,000,000, under penalty of con

fiscation of the surplus by the Gov

ernment. The absurdity of the propo
sition will be seen at a glance. Though
it is possible that individual fortunes have
in some cases increased to a degree detri

mental to the public good, the proposal to

put a stop to such increase by direct legis
lation is pernicious in the last degree. It
is perhaps absurd to give any serious

thought to the economic vagaries of this

would-be reformer, but our only reason

for drawing attention to his nonsenseis to

show that he is one of the many who are

adding their mite to the stock of public
discontent, and, so far as possible, en

deavoring to persuade others into an

equally unhappy state with themselves.

If he and all his craft will spend a little
time in the study of history, they will dis
cover that the concentration of capital and

the arrogance of wealth was, relatively

speaking, infinitely worse a few centuries

ago than it is now, and that the laboring

classes of the present day are living in

luxury compared with their distant fore

fathers. We do not mean that things are

right as they are, for undoubtedly great

evils exist, but things relatively are not so

bad as men of this kind represent them

to be. It is certainly much better to let
these abuses right themselves, as they

certainly will in time, than to attempt to

make the law the sovereign remedy for

everything.

Trait vi. Combination.

The word trust has become odious, on

account of hostile legislation, and its use

is studiously avoided. But combination

goes on just the same, except as the
formularies of organizations aremodified to

avoid legal entanglements. None are more

eloquent than the promoters of these in

portraying the evils of competition among
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small proprietors, as contrasted with the

advantages of doing business on a scale of

some magnitude, with a smaller propor
tionate number of salaried men, less ma

chinery, &c. "Yet, there is one other
feature about these combines," as re
marked by a contemporary, "which de
mands serious attention—that is

,

the over
capitalizing and selling process which
characterizes nearly all of them. They
are huge speculations of the most repre
hensible sort, inviting unknown disaster
in the future, when new smaller capital
ized concerns start up in competition, as
they, inevitably will. There is but one
means of preventing a crash in these
speculative enterprises gomeday, and that

is for the public to refuse to invest their
savings for the benefit of speculators.
Competition in the end will certainly
squeezeout all the water in thesecombines ;
and the crash when it arrives will not be
confined to the investing public, but will
bring disaster upon industry and labor
everywhere at the same time. The public
should beware of the wily promoter and
his flattering prospectus.

Matters and Things.

Some builders are disposedto becomedis
couraged whenever local building is inter
rupted,andwheneveranythingoccurstomake
thebuildingbusinesslessdesirableor profitable
for the timebeingthanusual. Under suchcir
cumstances. They seemto think that every
thing is goingto thedemnitionbowwows,and
that nothingbut ruin stares themin the face.
Of course such thingsare moreor lessconsti
tutional, and the victim of thoughtsand feel
ingsof this nature is simply suffering from a
diseasequiteaspronouncedasmanyfor which

Shysicians
are called. What remedy,if any,

lere is for such a complaint or disorder I

shall notpretendto say, but it doesseemtome
that a little studyof thestatisticsof the coun
try oughtto act as a soothingdraft if it does
not serve as a veritable tonic. The nation is
developing at a phenomenal rate, and the
buildersare the first onesto profit by it. New
buildings are always in demandwbere pros
perity attends. In a newsettlementbuildings
are the first requirementto housethepeople.
As the communitybecomesolder, newbuild
ingsandbetteronesaredemandedin placeof
those first built, and at the sametime build
ings for schools,markets,churches,libraries,
theaters,clubs,art galleries,and for hundreds
of purposessuggestedby wealth and culture,
come into demand. The builder servesfirst,
last andall the time;and as long as thecoun
try continuesto grow and developas at pres
ent therewould seemto be no possiblechance
of any great disaster overtaking thebuilding
business.

*%
—A newcensus is now being taken and ap
proximateresultsof thework are already be
fore thepublic in theway of estimates,based
in part upon ascertainedfacts, and in part
uponthe knowledgeof specialists. The daily
papersare teemingwith comparisonsof this
or that Stateor city or industry as it was10,
20,30or 50yearssinceandas it is now. All
thesethingsare both interestingand instruct
ive, and if anything were neededto take the
builder out of a fit of despondencyconcerning
his business,someof thesefiguresought to do
it. First letme say this : Inasmuchasthere

is no probableobstaclein sight to the nation's
continuedprogress,but on thecontrary every
reasonapparentlywhy developmentshouldbe
morerapid in the future than in thepast, it is
fair to assumethat what hasbeendone in the
pasttenyears,for example,will againbedone
in thenext tenyears. A retrospectiveglance,
therefore,becomesin effect a look ahead,and
this is the elementof encouragementin the
figuresas theybecomeknown. I havenot, as
yet, noticedany estimatesof the progressof
thenation asa whole, in which the builders'
interestsare set forth, but figures from some
of the cities are before me from which great
encouragementmay bedrawn. Further, it is

not unreasonableto believe that the progress
in the countryat large is in somedegreerepre
sentedby the progressof some of the parts
composingit.

***
—Let me give you someof the figuresnow
current concerningNew York City—the me

tropolisof thenation, the financial center of
thecountry, and theone city of all the large
citieswehavethat prospersbecausethenation
prospers, and not by reason of some little
sectional boom, nor yet from purely local
causes. Itmayberegardedasthethermometer
of thenation, and I ventureto believethat as
wonderful assomeof the figures are that fol
low, thefiguresfor thewholecountryin similar
itemswill bequite aswonderful. The cost of
buildingsin NewYork erectedin thetenyears
from 1870to 1880was in round figures $175,-
400,000,and in thetenyearsfrom 1880to 1690,
$492,500,000.Here is shown a building busi
nessof upward of $327,000,000in ten years,or
an averageof over$32,000,000ayear. As large
asthis figuremayseem, it is a fact that single
yearsin the last half of the decadehave seen
thesefiguresmorethan doubled,while Brook
lyn, regarded by many as only a NewYork
lodging house, or at best a suburb,has for
severalyearspastbeendoing a businessclose
up to the average of the metropolis, as
expressed above. Again, ten years ago
New York had only 60 hotels. Now there
are 125. Then therewereonly 65theatresand
other places of amusements; now there are
158. Then therewereonly 1000flat buildings,
now there are upward of 3000. The churches
have increased by 140; factories by 1390;

municipal building by 95,and public schools
by 82, The growth in population is estimated
to beno lessthan 484,000.The figures for the
othercitiesare no lessremarkable,but I shall
not weary the reader with them. A single
illustration will suffice. Philadelphia is add
ing at present something over 10,000dwell
ingsto the accommodationsof thecity a year.
They estimateaboutsix personsto a building
there;accordinglythey figure that Philadel-

§hia

is growing at the rate of upward of
),000peopleper year, which, as will beseen
by theprecedingfigures, is in excessof thepro
gressof New York, taking theaverage for the
last ten years. With such growth and de
velopmentin the cities and in the country to
match, surely the builder has no cause for
despondency,but every reasonfor hopeful
ness.

***
— I saidsomethingin thiscolumnashorttime
sinceabout the country mechanic,criticising
him somewhatupon his lack of enterprisein
working arounddifficult places,andhis failure
in manycasestosecurea finish in hisbuilding
work in a way todohim credit. Now, I want
to tell his fellows in the cities about someof
the advantageswhich the countrymechanic
enjoysandwhich theyare denied. In thefirst
place,his is free of the tyranny of unions. He
is, in thebest senseof the term, independent.
In many caseshe is his own boss. Building
operationsin thecountry are not managedin
a way tomakelargegangsof workmendesira
ble or profitable, and, accordingly, for the
mostpart, he works with a single helper, or
with two or three fellows. As a rule, he has
steadywork, with pay for as many hours per
day ashemay chooseto work, from the first
fair days in early spring until freezing
weather comeson in the fall, and not infre
quently he has insidework to do all winter.
Failing in this he hasthetime for readingand
study, for getting out thework for his own
house,or an addition thereto, or for a new
fence,or hemay use it for visiting, or in other
formsof recreation. A lot costsnomorethan
thecity mechanic pays for a month's rent,
whilea half acre, just a little " way out," can
behadalmost as cheap. A cow can bekept
for what hepaysfor milk in thecity, and if he
is disposedto doa little gardening,or if wife
and children like outdoor exercise,to theex
tent of tendingagardenpatch,thecostof living
will bestill further reduced,while thequality
will be immenselyimproved. If he Is in
dustrious and enterprising he can soonhave
his own house even though he had no capital
to start with. He occupies a position in the
community that would never bepossiblefor
him to attain in the city, while his children
grow up under influencesfar superiorto what
would be possible to secure for themthere.
All this lookswell, you say, and yet very few
country mechanics attain such a desirable
condition of life. Yes, very true, but why ?

Han is lazy by nature. He needsa spur. It

is easy to live in the country, so easythat
menbecomeindifferentand get into thehabit
of allowing things to drift. In thecity there

is constant drive and push. Enterprise is
necessaryeven to maintain the poorestplane
of living. The picture I havepaintedrequires
for its realization simply this—a transference
to the country of the sameenergyand enter
prise as are employedin the city. Nothing
more. With this condition it is not only pos
sible,but it is extremelyeasy.

—Every builder, referring now to thosewho
build to sell or to rent, aimsto make a profit,
andvarious schemesare resortedtofor accom
plishing this most desirable end. One will
build on cheapground,anddependuponthe
generaldesirability of thebouseheputsup to
mark an advancein pricesso asto securehim
a profit. Another will trust to closebusiness
management,careful buying and intelligent
supervisionof mento producea housecosting
so much less than average buildings of its
class as to make a fair profit possible. Still
another will attempt to use poor mate
rials and to beat down labor so as to have
a margin on his side. Others,again, will de
pend upon attractiveness in design and
upon careful planning and arrangement
to make their buildings salable. While still
another class will carefully look after the
heatingand plumbing and lighting and elec
tric bells, to saynothingof closetsand dumb
waiters and side boards and built-in ice
boxes, and the hundred and oneother little
thing, comparatively inexpensive in them
selves,but wonderfully dear to thehousewife,
and the presenceof which addmeasurablyto
her estimatedworth of the house. I might
prolong the list of methods that are at the
commandof thebuilder for making a profit,
butenoughhavebeenreferredto for an intro
duction to what follows. What I desire to
presentis not a new idea in itself, but it is

somethingof which it seemsto me builders,
of housesof moderatecostat least,haveasyet
failed to seethe full advantage.

**«
—Bookshavebeenwritten in praiseof pure
water. Poets sing about it and every one
prizes it next to pure air for breathing. But
with a supply of pure water guaranteed there
yet remainstheneedof meansof use. If it is

for drinking it must be cooled,and for this
purpose we have the icechest and water
cooler, more or lesscomplicated. If it is for
bathing it must be wanned,and for this we
havetherangeboiler, or plumber's boiler as it
is sometimescalled. But eachof thesemeans
tor adaptingthewater to useascommonlyar
ranged is inadequate. I shall not stop to dis
cuss coldwater, for when our drinking water
doesnot suit us weput in a pieceof ice, a bad
habit to be sure,but one that servesin the
emergency. When, on theotherhand,ourhot
water supply is inadequatewe are obliged to
go without. Now, right here is the idea I

want to getbeforebuilders. In familiesof the
better class an abundant hot water supply is

prized to a degreeyou have no conceptionof
unlessyou haveinvestigatedthequestion,and
wherehot water is mostappreciated,theextra
fire in the kitchen to keepthe boiler full is

consideredvery objectionable. It is not the
questionof fuel consumed,not at all ; it is the
wasteheatand generaldiscomfortof " firing "
in the room wherethe principal work of the
day hasto bedone,and thenecessityof keep
ing the rangeconstantlygoing or being with
out hot water at the particular moment it is

wanted.
.».

—Theidea,then,formakingthehouseattract
ive soas to sell for a profit is this. Provide an
independenthot water supply, the firing to
maintain which shall be out of the kitchen.
Let the kitchen range or stove have nothing
to do but to cook. This proposition is not
unreasonablewith thehot water heatersthat
are on themarket. Warm the houseby hot
water circulation andarrangethesameheater
to supply the bath room, and also the hot
water for kitchen use, for all purposesex
cept cooking. I am led to theseremarks by
theplanning of a certain suburbanresidence

I have recently inspected. The boiler or
heater for hot water circulation for heating
purposes is arranged to heat an auxilliary
tank by meansof a coil, soas to permit water
for laundry purposesto be drawn free from
the taint of rust that might come from the
cast iron radiators. The system is so con
structed that hot water can be drawn at will,
and so far as the possibilitiesof thecase are
concerned,it might be drawn from any radi
ator in thehouse. Valves in the mains areso
arranged that the hot water for circulation
for heatingcanbecut off in part or completely
at will, and the fire in theboiler is maintained
12months in the year. The boiler is outside
the house,where attention to it is handy for
themanabouttheplace,andwhere ashesare
no nuisanceto the house. The result is hot
water in the greatestabundanceat all hours,
and theopportunity to havea little heatin the
house in thewet andcold daysof spring and
autumn,when the regular heatingof winter

is not on. To hear thesatisfactionexpressed
by the family referredto would convinceany
builder that hereis a pointer of importance.

Oliver.
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STUDY IN HOUSE DESIGN

WE
TAKE pleasure in laying before our
readers a study in house design of

which Mr. W. A. Pearson, of Dayton, Ohio,

venieut one, access to the three principal
rooms being gained from a commodious
hall. The kitchen is in the rear and com-

opening from it a panty of ample dimen
sions. It will be noticed that there is a
back stairway leading directly from the
kitchen. On the second floor the three
chambers are conveniently reached from
the main stairway. Ample closet room is
provided, which is a feature likely to be
fully appreciated. The sills of the house
are specified to be 4 x 6 inches, halved to
gether at the coiners and joints. The
joists are to be 2 x 8inches for the first
and second floors, 16 inches on centersand
the attic joists 2x6 inches; also 16 inches
on centers. The studding is to be 2 x 6
inches, placed 16 inches between centers,
doubled at the corners and openings. The
plates are to be 2 x 4 inches doubled,
lapped at the corners, well jointed and
spiked together. The rafters are to be
2x4 inches, placed 2 feet between centers
and the valley rafters 2x6 inches. The
roof is to be covered with pine shingles
laid 5£ inches to the weather and well
nailed to 1 x 3 inch lath. The inside
finish in the parlor, hall, sitting-room,
dining-room and kitchen is specified to be
of yellow pine, while the finish in the
pantry, closets and second story is to be of
poplar. All exterior wood and tin work
is to have two coats of paint. The cellar
is intended to be the full size of the house.

Cast Iron and its Application for
Artistic Purposes.

Front Elevation.

A lecture on the above subject was re
cently given in London before the Society
of Arts by Mr. W. R. Lethaby, who illus
trated his remarks by numerous examples.
He claimed for cast iron a position in seri
ous art, and said he proposed by an exam
ination of specimens to arrive at an appre
ciation of the metal, and of certain

Side(right)Elevation.

Stud)/ in House Design.—W. A. Pearson, Architect, Dayton, Ohio.—Scale, % Inch to the Foot.

is the author. This design provides for four municates with the dining room through a methods of manipulation. By a careful
rooms upon the first floor and three upon china closet. The kitchen is furnished selection of the forms and treatment suited
the second. The arrangement is a con- with the modern conveniences and has to the structure and texture of the material,
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First f loor.
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SecondFloor. Foundation.

Part Elevation and Sectionof Porch.

Elevationof Stoop.

Study in House Design.—Floor Plans.—Scale, 1-16Inch to the Foot. Details.—Scale, % Inch to the Foot.
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and its application to common place needs,
artists had in all ages given the charms of
fitness and honest simplicity, and accept
ing the comparative valuelessness of the

thoroughly as a modeler from cast iron—
from no choice of his own it may be, nor
choice probably of subject ; and yet
by far the most popular work of

style, were only cast iron. The torch-
holders on the top of the same screen with
reliefs of heads surrounding the bowls
were also his. Table supports, stoves and

Parlor and Sitting Room Mantel.

u\
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1

Section of Balcony.

Dining Koom Mantel.

Detail of Finish in Kitchen, Pantries
andSecondStory.

SectionThrough Wall. Detail of Finish in Parlor, Sitting aud
Dining Rooms. Deta'1of Main Stairs.

Study in House Design.—Details.—Scale, % Inch to the Foot.

metal, had used it for the vehicle for slight modern sculpture, the little lions on the grates also occupied his care. Although

thcughte and slighter execution. By far outer rail of the British Museum, of which tne invention of casting in iron was made

the greatest of our designer sculptors, the so many other artists were glad to keep very early, and was referred to by Pausan-

late Alfred Stevens, worked long and casts by them as examples of breadth and ias, Pliny, and other classic writers, there
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was no evidence to show that casting iron
was practised in England before the Mid
dle Ages, nor at what time it was then in
troduced. M. Viollet-le-Duc supposed that
it was known in France in the thirteenth
century, to which date he attributed a
fragment of St. Denis. In the fourteenth
century cast-iron artillery was probably
founded all over Western Europe, and it
is likely enough that this may have intro
duced the furnaces into Sussex. Magni
ficent bronze sculptures were cast here in
the thirteenth century by Torelli, the artist
of the lovely Queen Eleanor and Henry
III., at Westminster Abbey. There were
in Sussex and Kent many iron grave slabs,
the earliest of which, that at Burwash, was
almost certainly in work oi the fourteenth
century, and many dated examples of sub
sequent ages existed, one of the latest
known being one of 1752at Wadhurst.
In the great open fireplaces where logs
burnt on the hearth of hall and kitchen,
cast-iron slabs called firebacks were put
against the wall behind the fire. They
were found alike in France, in the low
countries and in England, and invariably
charged with some device, arms, inscrip
tion, badge, or a scenescriptural or classic,
an allegory or a fable, something to suggest
a thought, as the pattern adorned the
opening in summer, or burnt red-hot be
hind the winter fire ; all these things were
books. In the best of these the relief was
kept flat, and modeled but slightly, never
being rigidly carved with sharp definition.
The ornament in Gothic example always
gave somesuggestion of life and growth,
roses or vines, and letters were often re
versed, and so used as parts of designs.
The later firebacks were very numerous,
although for the most part now in " col
lections " instead of adorning the cot
tage hearth or the hall for which
they were specially made, for hardly
any exact duplicates occurred, and in
very many instances the arms or an
inscription identified the former own

er's family. The coat-of-arms were
large or small, with or without supporters,
or a number of small shields filled up the
whole space; many had the Royal arms,
others horsed warriors galloping in atti
tudes expressive of a consciousnessof the
converging gaze of nations. Many of the
subjects were drawn from the Biblical oi
mythological story, and some devices re
ferred to the Stuart Kings. The actual
achievement in tLe poorest of these fire
backs was low enough. Some were, in
fact, almost grotesque, but yet they all
had that fresh touch of a real motive—a
direct reference to some expressive gesture
or pleasant object; all treated with great
simplicity, and that instinct for balance
and spontaneousfitnessand freedom in the
ornament, without any forcing thematerial
or obstrusive display, which was the mark
of the traditional crafts. The system was,
almost without exception, to keep a flat
field, which showed in pretty wide spaces
all over, and the modeling on this was in
low relief— the less the better—evenly
balanced and of equal length throughout,
so that the light was distributed in narrow
edge lines right over the surface.
To sum up in a word, a decorated piece
of iron, instead of acastsculpture of bossy
high lights, and the ground lost in the
weight of the relief. The firedogs or and
irons which accompanied the backs on the
hearth made a parallel series. De Cau-
mont and Viollet-le-Duc cited examples
of late fourteenth century and fifteenth
century in France. Many of later date in
England still carried on the Gothic forms.
From an arched base, sometimes cusped,
sprang a stem, which carried a small
shield, a capital, or a head. These were
interesting historically, but were not the
models we should follow. We had seen
enough of the " Gothic revival " in cast
iron; what we wanted was new thought
based on practical needs, and the Gothic
spirit of a search for beauty untrammelled
by formulas. Still later examples of the

seventeenth century were figures or" terms," the best designed of which were
signed "Carron," To be successful the
figure should be just a solid post without
weak projections or detail. Perfectly plain
turned vaseand baluster forms on a base,
or obelisk-like posts on pedestals, were
also used, and were as appropriate as any.
Simplicity alone never failed; it was the
charity of design that would cover a
multitude of sins. To aspire was well,
but to aspire vulgarly and fail vulgarly was
to make art an offence and distaste. Mr.
Lethaby described the grates that fill the
older houses in London, for the most part,
of excellent design, and remarkable exam
ples of careful casting; some were, he
found, quite plain with just a molding or
two, and others were fluted and beadedall
over with tiny ornament on flat surfaces;
the simplicity of the general forms saved
the ornament from being worrying. Hav
ing alluded appreciatively to the cast iron
of China and Japan, with especial refer
ence to the sword hilts, tea kettles and
vasesfrom the latter country, the lecturer
turned to the wider aspect of the subject,
remarking that he was not one of those
who wished to see in iron a material for a
new architecture ; nor did he wish its ex
tended use, rather inversely a smaller field,
but that field as full of flowers as might
be. But while we used iron in some de
gree, while we even needed iron, while it
might grow into wider necessaryuse, we
should lend what grace we might to it

,

so
that if obtained with cost, the greatest of
all cost—an unkindly labor— it might not
be misspent and more than spoilt, used to
insult a trained understanding in the bru
tality of its vulgar insolence. But art
went with bad commerce, bad goods, bad
society. It was true in every department
of work, of all materials and every form of
pay, what the ironmaster said to Emerson :

"There's always good iron to be had; if

there's cinder in the iron 'tis becausethere
was cinder in the pay."

MEASUREMENT OF ROOFS/
BY T:R,3LA.NGHliH].

THE
ROOF shape shown in Fig. 45 is

peculiar. As the four sidesarealike,
but oneelevation is neededto show the

building. The several portions of the roof
are separated by two ridges which cross
each other at 'ight angles in the center,
from which point four valleys radiate to
the corners. Eight hips separatethegable
portions of the roof from the inside sur
faces. While a roof of the shape shown is

seldom met with in ordinary buildings, it

is quite interesting as showing that while
the roof may appear quite complicated
from an inspection of the plan or elevation,

it is really composed of duplicates of two
parts, as 8 and 12. In Fig. 46 is shown
the shapesof parts as derived from plan
and elevation; the samemethod being used
as in Fig 44. The base of triangle b h 12
can be obtained from the line of eaves in
plan or elevation, the hight being the
sameas a' c of elevation, w'hich gives the
shape of any of the four gables. The shape
of any of the inner portions of the roof, as

8
,
is obtained as previously described, «' d

of elevation being taken lor the altitude
as shown by a x
,

Fig. 46, and x c d I icing
the same as x c d of elevation. The val
ley line is shown by a d and the length of
hip by a c of 8
'

and ft e or h e of 12. If
the valley line only was required we would
draw A D equal to n d of plan and D X
equal to hight ot roof. Then A X would

*l ontinuedfrom page102.

be the length of valley, which should be
the sameas a d in shape 8'. This exam
ple illustrates in a very forcible manner
the inaccuracy of a rule-of-thumb some
times employed by the tinner in calculat
ing hips and vaLeys, which is about as
follows : Measure the length of the rafter
as shown in the side elevation, then the
length of the line occurring between 9 and
12, and add for the increased length in
the hip or valley according to judgment.
Referring to the plan, it will be seen that
this line represents both a hip and a val
ley, and that the two differ materially
in length. By applying the rule that we
have already described and figuring the
length of the hip and valley in this case
its usefulness will be clearly demon
strated.
In Fig. 47 we have a roof between the
valleys and side-hip portions of which are
triangles similar to those described in
Fig. 45, but reversed in position. Those in
Fig. 47 are so located that the base is at
the eaves, while in Fig. 45 the base is up
permost, being against the ridge. In Fig.
47 the ridge is of the samehight as shown
in elevation; and the length of 1

, 12,

6 and 7 is the sameat the eaves as shown
by plan. Taking 12 of roof-plan as an
example, on account of the triangles 10
and 11 being located with the base at the
eaves, 12must be a different shape from

6 or 7
. The length 7 at eaves can be ob

tained from plan or end elevation, the

hisjht being a c of side elevation, shown
by shape 7. The length of shape 12' at
eavescan also be obtained from plan or
elevation, the hight being derived from
m n of end elevation. The length g

1

h1 of
shape 7' at eaves can be obtained from
plan or end elevation, the hight being
a' e

'

of side elevation. The length V h of
shape 12' at the eavescan also be obtained
from plan or elevation, the hight m' n"
being derived from m n of end elevation.
If we desired the length of valley we
would take the line b d of plan for the
base of the triangle, as E B, and the hight
of the roof for the altitude, as E D ; then
D B would be the length of valley. In
side elevation a V shows the valley line of

9
,

and it might be thought that as D B is

the length of valley that by extending

d c' and V a', as shown by D C and B A,
the lengths being equal, that D C A B

would be the shape of part of roof shown
by 9 in elevation. By looking on plan
we see that 11 joins 9

, and we might get
the shapeof 11by drawing the line op' par
allel to A C

,

then extending E A so/ r'

would equal p r of plan, and that p
' r o

would be the shape of 11, p
' o being equal

in length to d' V of 7
'

and r' o to li n
'

of
12. That the shapes thus obtained for 9

'

and 11' are wrong is quite evident.
While D B gives the length of valley, to
obtain the shapeof 9

,
8 V of side elevation

should have been taken for the base of
triangle and V d for the altitude ; then by
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proceeding as above the shapes of 9' and
11 would have been right. This example
illustrates how easy it is to make a mis
take if the wrong lines are taken for the
baseor altitude when drawing triangles.
The shape of 7' is obtained from side and
end elevation, g' V in end elevation, and
the altitude »' d' the sameas as'e' of side
elevation. The shape 12' is obtained in a

SIDEELEVATION 0" . k' *)' '" '

Fig. 47—Building KoofedPyramidnlly,Plan BeingIntersectingParallelograms.

ELEVATION

Fig. 45.—HippedKoof Having Unequal Slopes
in DifferentPortions.

A D

Fig. 46—Roof ShapesDerivedfrom Fig. 45.

h" m' f

Fig. 48.—Roof ShapesDerivedfrom Fig. 4'

ROOFPLAN

SIDEELEVATION

Fig 49.—Another Form of PyramidalRoof.

Measurement of Roofs.

similar manner, the base of triangle, as ft
'

h
,

being the sameas A ft
'

of side elevation
and the altitude m' n" being derived from
m n of end elevation.
In Fig. 48 is shown another method of
obtaining the roof shapes from the side
and end elevations, the elevations being
the sameas in the previous figures. In this
illustration it is trlain that in the shape 8

'

the length of a' ft
'

at eavesand d d' at ridge
are the same as in side elevation, the
hight, as s

' <?',being equal to a c of side
elevation. The shape 9

'
is obtained in a

similar manner. A mistake might be made
by taking ft

'

d' f for the shape of 12.

While ft
' f is the length of 12 at caves, as

shown by ft" f, the altitude of 12' is ob
tained from m n of end elevation. The
shape 7 is obtained as previously described.
The shape of 11 or 3 shown in end ele
vation, is a triangle whose base can be ob
tained from end elevation at line of eaves
and whose altitude is the same as that of

7
', z x being the sameas a c of side ele

vation and p x the same length as ft
'

n' of
12', as r x is the same as a' c' or b' d' in
shape 8'.
Fig. 49 is another variation of the same
general style of roof, and as the shapesare
obtained in a similar manner to those in
Fig. 47 or 48 an extended description is

not necessary. Two sets of triangular
shape occur adjacent to the valleys, while

a triangle also forms the gable ends of the
building similar to the figures which have
preceded. The side portions of roof, in
dicated by 1 and 12, are trapezoids in
shape, the rule for calculating which has
already been given. From the examplesof
different-shaped roofs that have been pre
sented it is hoped the reader will be
enabled to figure the surface of any roof he
may encounter. Having obtained the sur
face of a given roof it does not follow that
the figures indicate the amount of mate
rial required. Suppose the roof shown in
Fig. 45 was to be covered with tin, and
from the plan and elevation the surface of
the roof had been obtained. In laying
the tin on a roof that has such a number
of triangular shapes there is apt to bemore
or less material wasted—just how much
would depend on how the material was
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worked, but in estima'ing this fact should
be taken into consideration and such al
lowance made asmay be necessary so as
to cover all contingencies.

India Ink and Its Use.

The question, how can we select good
india ink ? often presents itself to those
who are about to take up the study of me
chanical drawing, says a writer in one of
our English exchanges. Our object in this
article is to answer this ques'ion and give
somehints in regard to the use of the ink.
Our remarks relate only to black ink. In
using india ink, it must flow smoothly
through the drawing pen, so that an even
or unbroken line of any degree of fineness
can be drawn ; any grit in the ink will
cause the lines to be broken, and often
give them a ragged appearance, and these
annoyancesbecomemore marked when an
attempt is made to draw fine lines. Hence,
in selecting ink. the following tests should
be made: Rub the ink on the wetted end
of a finger ; if it is good ink, it will im
mediately produce a dense black spot, and
while wet it will have a smooth, bordering
on an oily feeling; if there is a rough or

fritty
feeling, the ink should be con-

emned. When the spot becomesdry, it
should have a brilliant luster ; a dull ap
pearance indicates a poor quality of ink,
which is often worthless.
Lines drawn with good india ink simply
lie on the paper, the ink does not eat into
it. This property is very desirable, be
cause, if the ink does eat into the paper,
neat erasures, when necessary, are im
possible. But, to give the ink a practical
worth, some adhesive substance is mixed
with it during its manufacture. Hence,
all india inks possess,to a more or less de
gree, an adhesive power. Good ink
possesses a great adhesive power, and is
determined by the following test : Draw a
broad black ink line on the paper, and
when dry apply the india rubber in the
same way as is done in erasing a pencil
line. Under this test the line must re
main black and continuous, and not show
signs of injury. The line under this
treatment may lose someof its luster, but
this is not objectionable so long as the line
remains black. Ink which cannot stand
this test should not be used, because it is
very annoying to lose or injure someof
the lines in cleaning a drawing, which will
happen if poor ink has been used.
The next test is with the ink eraser.
Erase a part of the line : if this can be
done with comparatively very little danger
to the paper the ink is good, otherwise it
contains some substancewhich acts chemi
cally ou the paper, and therefore the ink is
unfit for use. Of course in these tests the
best kind of drawing paper should be used.
Good black india ink will form a per
fect emulsion ; when properly mixed it
will not deposit a sediment, "and, if al
lowed to evaporate, it will become more
viscid. It may also be remarked that the
better grades of ink, when wet, have an
odor of musk.
For all line drawings the ink must stand
the foregoing tests; if not, disappoint
ments are sure to follow :
For drawings which are to be tinted,
the ink must stand another test, which is
by no means the least important one; we
shall refer to it presently. Of course, in
selecting ink it will not always be con
venient to make all these tests in the store,
but the first-mentioned test can,and should
always be made before buying the ink,
and, if satisfactory, and besides this it has
an odor of musk, there is a reasonable
assurancethatthe ink is good. The other
tests should be carefully made inthe office,
and if the ink cannot stand these tests it
should be condemned.
For mixing the ink use saucers made
for the purpose; they are generally sold

in nests containing six, each one forming
a cover for the other with the exception of
one, which forms a cover for the nest, and
when they are placed on top of eachother,
form a cylindrical pile about 2£ inches in
diameter. China dishes are to be pre
ferred to those made of slate, because the
former have smoother surfaces upon which
the draftsman usually rubs the ink. The
reason for this will be presently seen.
To mix the ink, rub the end of the cake
on the bottom of the saucer containing the
required amount of pure water, until the
emulsion has the required density. The
density should be such as to produce very
black lines; these lines will gradually have
a luster when dry, provided the ink is
good ; the less the luster the less the
density of the ink. In a general way, it
may be said that the degree of luster of
the line when dry indicates the degree of
density. If the density is too great, the .
ink will not flow freely from the pen,
which, of course, is an objection.
If the surface of the saucer upon which
the ink is rubbed is rough, it will act like
a file, and the emulsion will contain small
parts of solid ink, which are very annoy
ing in inking, as they will also prevent a
free flow Of ink through the pen
For drawings which are to be tinted or
shaded with the brush, emulsion of ink
should not be of so great a density as that
used for simple line work; the density
should be such as to produce lines without
a lustre, so tllat they will not wash out or
blot when the wet brush is passed over
them. This leads us to the last important
test of india ink.
Draw on paper a medium fine ink line,
and when dry pass over it a wet artist
brush; if the line does not wash out or
blot the ink is good, otherwise it should
never be used for drawings which are to
be shaded ; in fact, any ink that will not
stand a wet brush under the given condi
tions should not be used for any kind of
drawing. The test line should not be a
broad line, or line with a luster, because
such lines, even if drawn with the best
kind of ink, are liable to wash out, or blot
more or less when touched with a wet
brush. All that is needed is that fine
lines should not wash out, for in brush-
shaded drawings all lines, excepting the
shade lines, should be fine and compara
tively light in color. The shade lines
should be put in after the drawing has
been shaded.
In preparing the ink for shading with
the brush, the cake of ink should be rub
bed on the end of a wet finger, and this in
turn should be rubbed on the bottom of
the saucer; the cake should never be
dipped in the water. The reason for this
precaution is to avoid a deposit of flakes
or solid ink in the water, which, if not
avoided, will lodge on the brush, cause a
spot on the drawing, and in some cases
may effectually ruin the appearanceof the
drawing. In fact, this latter mode of
mixing ink should in any casebe preferred
to that of rubbing the ink on the bottom
of the saucer, because immersing and
keeping the ink in water until sufficient
quantity has been mixed will soften the
cake, cause it to crack and throw off solid
particles and flake in the water to the
great detriment of the easyflow of the ink
through the pen. Yet mixing ink is very
irksome to the draughtsman, consequently
the quickest instead of the best way is
often employed. After a sufficient quan
tity of ink has been mixed, the cake
should be wiped dry with a soft piece of
paper, and not with a rag, because, using
the latter, some of its fibers may adhere
to the cake, and when the cake is again
used these fibers will collect in the water,
to the great annoyance of the draughts
man.
Cleanliness is of the greatest import
ance; the dish must be clean, the water
pure, and the ink free from dust ; and the

ink, when mixed, must be kept covered,
not only to prevent the dust from flying
into it

,

but also to prevent its evaporation,
which will soon cause the ink to become
too thick, and unfit for use.
In making a tracing, trouble is often ex
perienced with the flies eating the ink
lines. To avoid this trouble as much as
possible, we have found it to be advan
tageous to use only fresh-mixed ink, and
have often rubbed up fresh ink twice a

day. Yet even with this precaution, the
trouble will not be wholly avoided, there
fore the tracing should be kept covered
as much as possible.
The best of ink is not exactly water
proof, consequently, if the lines on tracing §

cloth come in contact with a moist hand,
they are "liable to smutch; the moisture
will also injure the surface of the tracing
cloth. Good draughtsmen avoid touching

a tracing with moist hands, and keep the
tracing well covered, excepting that por
tion on which they are at work.
We do not recommend liquid ink sold
in bottles; we have the sameopinion of it

as expressed by Professor MacCord in his
book on "Practical Hints for Draughts
men." The bottles, when properly
cleaned, are good, which is more than can
besaid of the contents. Somedraughtsmen
speak highly of certain kinds of liquid
ink, but we have failed to find any giving
results as satisfactory as can be obtained
with good india ink properly mixed.
Ordinary writing ink should never be
used for mechanical drawing. It is in
jurious to the drawing pen, eats into the
paper, so that neat erasuresare impossible,
and does not give that pleasantappearance
to the drawing as india ink will do.

The Architect's Clerk.

BY MISS M. A. CONKOY.

It chancedon a beautiful, bright summerday,
Young DennisMcFadden took Kitty O'Shea
For a sail down the harbor. Good natured
washe,

And never grudged spendingwhen out on a
spree.

Now, Kitty wasroguishand just a bit sly,
While Dennis, though manly, was yet very
shy ;

And when Kitty, said " Dennis, what thrade
are you in ? "

Poor Dennistold liesand thought it small sin.

So says he, " Shure I'll not kapethat samein
thedark ;

If yemustknow methrade, I'm an architect's
clark."

Now, this soundedgrand, and sothought Mis
tressKate ;

When heaskedfor her hand he had not long
to wait.

Soonafter, asKitty, her " afternoonout,"
Was leisurelywalking andstrolling about,
She spied her brave Dennis,with mortar and
hod;

The roundsof a ladderhefearlessly trod.

Kitt. lovedhim nolessthathis calling waslow,
But felt rather sadat his cheatingherso,
And sliecalled,sweet and clear (hefelt ready
to sink),

" Have a care, Dinny darlin', ye might spill
the ink."

—TheWestern-Architect and Buildhig News.

A glazed skylight, so constructed and
arranged that leakage will be entirely
overcome and that the bars and lights
maybe readily secured together without
the use of nuts, bolts, screws and other
similar fastening device, forms the basis
of a patent lately granted to Neil Camp
bell, of Jersey City, N. J. Attention is

also called to the fact that danger of
breaking glass in securing it in position is

wholly overcome.
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SCAFFOLD KNOTS AND HITCHES.

CARPENTERS
and builders are fre

quently called upon in the execu
tion of work to erect scaffoldings

of various kinds, in which they employ
ropes to a greater or less extent, and
a knowledge of the manner of scien
tifically constructing knots and hitches
cannot fail to prove valuable. In the
accompanying illustrations we show a
number of scaffold knots which can beem
ployed to advantage for the purposes
named. Fig. 1 shows what is known as a
thumb or over-hand knot, and its use is to
tie at the end of a rope to prevent it open-

the bight of a rope to any object. Fig. 10
is a half hitch, and is made by passing the
running end of a rope around the stand
ing part, and bringing it up through the
bight or loop part Fig. 11 shows what
is known as a sheepshank, or dogshank,
and is employed for the purpose of short
ening a long rope without cutting or in
juring it. Fig. 12 shows what is known
as a bale sKng, and forms a loop to pass
over thehook of lifting tackle. Fig. 13is a
double bend. An addition is made to the
single bend, when a small rope is bent on
to a larger by passing the end a second

Fig. 22 is known as a drag rope or lever
hitch. An extended description is unnec
essary, as the illustrations are very clear.

A ValUABLE and interesting pamphlet,en
titled "The Ventilation of Buildings,"
has recentlv been sent us bv the author,
Alfred R. Wolff, M.E. Mr. Wolff is a
recognized authority in several branches
of engineering, and has given much atten
tion to ventilation and kindred topics.
The pamphlet before us opens with a

general consideration of the question of

Fig. 6. Fig. 8. Fig. 14. Fig. 22.

SoafTold Knots and Hitolies.

:ng out. Fig. 2 is called a figure-of-eight
knot, and its use is to prevent the running
end of a fall passing through the sheaves
of a block. Fig. 3 is a packing stitch
hitch. Fig. 4 is a bowline knot, which
will not run up or tighten. Fig. 5 is
what is known as an inside clinch and is
used for fastening the cable to ring of
anchor, also the standing end of the gin
fall to the lower block. Fig. 6 is a com
mon or sheet bend, sometimescalled single
bend ; also a weaver's knot, and is used in
joining two ropes or securing a rope
through an eye-splice. Fig. 7 shows the
same kind of a knot as that indicated in
Fig. 6, but is hauled nearly taut. Fig. 8
shows a woolding stick hitch Fig. 9
represents a clove hitch for making fast

time around the bight of the rope. Fig.
14 is a double butt or barrel sling placed
horizontally. Fig. 15 shows a fisherman's
bend, for spar or scaffold poles. Fig. 16
is a running bowline knot. This gives a
running loop which will readily tighten
up. Fig. 17 is what is known as a mag-
nus hitch for timber. Fig. 18 is a lark s
head, and is employed as a fastening to a
running knot. Fig. 19 is a Portuguese
knot, made by several turns of a small
rope around two shear legs, hauled taught
and interlaced at the ends. Fig. 20 is a
builder's knot, usedby workmen in secur
ing building materials. When tied it
cannot becomeundone, owing to the great
friction between the parts. Fig. 21 shows
a butt or barrell sling when lifted endwise.

ventilation, the subject being presented in
a way that will interest and instruct the
ordinary reader. Rules and tables con
cerning the flow of air and the ventilation
of buildings follow the introductory por
tion, while at the close the several
methods of heating are considered in their
bearing upon the question of ventilation.
The pamphlet, though a brief one, shows
the result of careful work, and the formu
las presented are of a simple sort, and can
be readily applied.

A reckless inventor of a " fire] es
cape," consisting of an aluminum steel
tape, dropped himself 200 feet over the
rocks at Niagara Falls and landed safely.
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CORRESPONDENCE.

Steel Square Notation by 'Iran-, of
Vulnar Fraction*.

From Fred Lasct, San Francisco, Cal.
— The magnitude of aright angled triangle
is often shown by meansof a vulgar frac
tion containing both legs of the r-a-t,
arranged according to an invariable law.
We may write any angle:
_ leg opposite to vertex
leg which cuts vertex

Referring to the diagram,
, c b de , i c a d eangle a = — =— angleb =— =

e a d a c b d b
. c d

angle e = _
c e

These fractious indicate at a glance the
manner of laying off theseangles by meaus
of a steel square on a line. On one arm
place the numerator of the fraction; on
the other arm place the divisor of the
fraction. Always mark along the arm
which represents the divisor, or leg
which cuts the vertex, and thus form the
required acute angle. Briefly stated, al
ways mark the lower part of the fraction.
Any vulgar fraction may have both its
parts either multiplied or divided by the
same number without altering its value.

must place at right angles to each other:
In the first ease, ridge and run. In the
second case, ridge and rise. In the
diagram or cardboard triangle, d c e, with
two equal legs, must stand upright on
plane of paper and on d c.
When so upright, shapes of bevels and
diamonds are before us ready for use.

and the other on the pitch line on the end
of the box and I think that it will be
readily seen that it can be done.

Sketch Accompanying Letter from Mr.
Lascy.

For example: A regular hipped roof has
its common rafters equal to 216.3 inches,
, , . v. rise 180of which— =— =.

run 180

Required to show the bevels for the
purlins where thev meet over the hip.
„, , .

"
. rafter 10.8

Top face bevel —

Down facebevel =

run

rafter
9
10.8

6
All the other requiied bevels may be
written from given data.
Example : A square spout slopes with
all four faces equally oblique to the hori
zon. The two upper faces form a ridge
of which

rise e a 90 8
run
~
c b 144

"'
12

The sloping spout may butt at both ends
against vertical planes. It may butt at
both ends against horizontal planes.
Required acute face bevels lor ends in
both cases. It is more convenient to use
smaller fraction.
Ridge at both top and bottom = (128+
8s) i = 14.4 (2) i = 1.4142.
In the first caseacute face bevel

= run(2)* _ 17
rise 8

In the secondcaseacute face bevel

_ rise (2) _ 11.3—
rur. 12

To show the shape of one-fourth the
diamond hole formed at both ends we

Itake Intersecting Level Molding.—Fig. 1.—

Sketch Showing Cornice With Rafters
Cut Square.

From these cardboard bevels are deduced,
by proportion of similar triangles, the
bevels given in the text, which are to be
preferred because they do not require any
diagram. These bevels may be tested by
meansof a square block of wood with all
four faces equally oblique to the horizon,
placed in a miter box and cut according
to the angle between the ridge of the
spout and the plane against which it
butts.

Itake Uoldfiiif I nt ii-i i I iim a Level
molding.

From M. B. C, Moreland, III.—With
regard to the inquiry of "J. N. B.," Bur
lington, Pa., which appeared in the No
vember number of Carpentry and Build
ing, it appears to be the general conclu
sion that a rake and level molding for
the samesize and profile cannot be mitered
together soas to member. Well, let us see.
In the first place we will draw a cornice
having the ends of rafters cut square as
showD in Fig. 1 of the sketcheswhich I in
close. Every carpenterknows that a mold
ing of any size or shapewill miter round a
cornice having its fascia square with
rafter. Now draw the dotted lines show
ing the position of fasciawhen plumb and
I think it will readily be seen that the
position of the molding has not been
changed ; only the position of fascia. If a
machine mold is used then the level
mold will stand on the point of its fillet.
If the mold is handmade the bevel can

Fig. 2.—Mold in Miter Box.

be worked on the back of the fillet as
shown in Fig. 1. In the miter box, Fig.
2, corner pieces are placed and the bevel
on back fillet placed against them, as
shown. Then cut through the mold as
in any miter box. This can be demon
strated by taking a square box and draw
ing a line of any given angle across an end
and a level across one side; nail two
pieces of molding together to miter
square; place one piece on the level line

Problem In Roofing.

From F. D. R., Decatur, 111.— I inclose
the plan of a house, for which I desire to
learn from the readers of Carpentry and
Building the style of roof that will look

SketchSubmitted by "F. D. i?."

best upon it. I desire to have a gable at
A and C and a hip at B. The roof to be
half pitch at A and C and the house is to
have a square cornice.

Slate Roofing.

From L. S. B., Waynesburgh, Ohio.—
Instead of there being an apparent tend
ency to supersede slate for roofing pur
poses with some other material, it is al
most universally employed in this section
of the country for the covering of build
ings. One reason for this undoubt
edly will be a surprise to slaters in
the East. Nevertheless, it is a fact that
one of the reasons why so much slate is
used in Ohio is because of its cheapness.
Slate has been put on and finished in good
style as low as $4.50 per square. The
usual price, however, is $5 per square for
No. 1 sea-green slate, surface of roof
measured and no extras. The cutting of
prices has caused the business of slate-
roofing to bring in very small profits.
Nearly every cross-road has a tinshop
and all tinners do slate-roofing. As arule,
they put on just about enough slate to
cut the price and give a legitimate slate-
roofer trouble. Happily, however, that
disagreeable feature of the business will,
I think, have tc disappear, as an associa
tion has been formed, having for its object
the protection of its members from con
tractors, consumers and persons not regu
larly engaged in theslate-roofing trade. A
scaleof prices has been made in fairness to
persons owning buildings and to the
roofer. A reasonable compensation alone
is charged for work, and taken altogether,
the object of the association is

,

in my
opinion, most commendable, and one that

is sure to prove successful. The associa
tion is known as the Slate Roofers' Pro
tective Association, of Ohio.
Of late there has been a tendency to
figure or color up a slate roof in a more
elaborate style than was formerly the case ;

for instance, in a sea-green roof a design

is worked in with black, or it may be black
figured with green. The most striking
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contrast we have used was a sea-green
body for the roof with a red border and
the year worked with red in the center.
As being of possible interest to readers of
Carpentryand Building, I senda card as we
handed it to our workmen. Every slate
is marked on the card and all the work
men had to do was to refer to it when

comes to examine a leaky roof, concerning
which complaint has been made of the
walls being damp, &c., it will be found
that the valley tin in flush, or not more
than an inch above the cornice plate board,
whereas it should be not lessthan 4 inches
above that line. Six inches would do no
harm. If the 20-inch way of the sheet is

well as down the sides. Along the lower
margin of the card are such directions as
"length of rafters, 17 feet, 4 inches;"
roof, 33 feet,6 inches long; " "size of slate,
12 x 22," "total number of slate required,
637;" "number of feet in roof, 680 feet
6J inches." An inspection oi the en
graving presented above will give our
readers some idea of the effect produced
by the treatment of a roof as suggested.
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Slate Roofing.—Ti eatmentof a Roof as Suggestedby "L & B."

every piece would comeright. The mark
ing should be done at the shop, aswith the
card there is no delay in laying on slate.
The workman can go along with the roof
as readily as if it was plain. We have
noticed slaters use a plastering lath at the
end of the eave when laying the first or
eave course. This was done in order to
get the projection the right width. In my
estimation this is a very inconvenient and
tedious way. First find where the back
of the slate will come at both ends of the
building. When you have determined the
projection you desire to give, then " line "
for row clear acrosi the building. One
operation gives the edge for the entire
row.
In flashing chimneys Portland cement
may be used and painted the color of the
slate, which makesastrong and very pretty
finish. Nails should never be driven
through the flashing into the chimney for
the reason that the wood-work of the roof
will settle more than the brick or stone in
the chi mney or walls and cause the flash
ing, if nailed, to tear up the slate. This
may be entirely overcome by flashing and
using Portland cement in the manner de
scribed in a recent letter of mine. Two-
inch ridge roll is invariably used for fin
ishing the comb and hips. Ten cents per
foot is the price charged for it

,

yet rather
than finish with slate and putty, a slater
could almost afford to use it and get no
pay, as the care to be taken and time
consumed in cutting small pieces would
more than compensate for the expenseof
the roll. One trouble with which the
slater has to contend in doing country
work is the persistency with which he will
be requested to drive slate on an old build
ing and have only the old lath to nail to.

It is impossible to do good work under
such circumstances. If all slaters would
refuse to do it then the trouble would end.
The old lath might possibly be used for a

picket fence, but it is good for nothing
else. The eager desire for work, how
ever, gets the upper hand, and in order to
accommodate his ' ' Rural Lordship " we
must put up with sore thumbs and suffer
the loss of broken slate, as well as time
wasted. This matter is one which will
receive treatment at the hands of the Slate
Roofers' Protective Association of Ohio.

A fault often found and one that has a

great tendency to condemn slate on a

building having tin valleys around it and
put on by an inexperienced workman, is

in not allowing the valley to run up under
the slate far enough. As a rule when one

not wide enough, put it together the 28-
iuch way. In either case, solder the tin
on both sides, of course charging for extra
work. It will not pay the tinner to slight
the valleys.

Note.—We have made an engraving of
the card sent us by our correspondent, and
publish it in connection with his letter.
There are a number of figures and direc-

Heatlng System for a Small Dwelling*

From J. B., Winnipeg, Man. —Will you
kindly inform a reader about the best
method of h?ating a small cottage? I

have just completed a small five-room
cottage for myself, and I intend to heat it

by steamor hot water. What I want to
know is which is the best system and the
cheapestand best heater that I can get ?

I do not intend to put it in this year, as
the season is so far advanced ; but I shall
be able to do all the work in connection
with it myself during the summer, and so
save considerable expense.
Answer.—The particulars given by our
correspondent in the sketch and in his
letter are too general to permit a detailed
reply. For this cottage heating by hot
water is apparently more preferable, for
this method, it appears, is more generally
adopted in Canada. In such a small ap
paratus, if steam is used, the water line in
boiler requires more attention than the
water line in the expansion tank of a hot
water apparatus. Attention to the water
supply of such a hot water apparatus is

only required every two or three weeks,
according to the size of the expansion
tank; whereas in a steam apparatus the
water line should be noticed daily, and
neglect of attention to it might cause

Heating Systemfor a Small Dwelling.

tions upon the margin of the card which serious damage to the small steam boiler,

are not shown in the engraving. Each This difference of attention to the water
row of slate is numbered across the top as supply is noticeable whether the water is
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automatically supplied or put in by pail
into either apparatus. On the cut made
from our correspondent's sketch the sizes
of the three hot water radiators are given,
as well as the sizes of the flow and return
pipes. The surfacesare only approximate,
for they are of the capacity used in cli
mateswhere zero is sometimes reached by
the thermometer. The flow and return
pipes should incline upward to the radi
ator. The expansion tank E should be
near the ceiling of the story on which the
radiators are placed or a little higher—
that is, in attic, if so desired. It should
be opened and have a capacity of about 5
gallons. The water can be supplied
through this tank either from the town
pipes or by pail. An overflow pipe should
be led from the tank to discharge into
sink in kitchen or other convenient place,
where its opening will be exposed to view.
With regard to the selection of the " cheap
est and best heater," it is a matter in

differs with " F. P. C." as to the position
of the risers in the problem laid down, but
if "F. P. C." would dispense with his
tangents and make the rail to follow the
stairs by using a falling mold and proper
easings, I think the ramps would not be
abrupt, ashe seemsto imagine. I have in
diagram No. 2 laid down the same plan
with elevations and development of both
falling line of rail and falling line of tan
gents. The dotted lines are the develop
ment of tangents from joint to joint, which
is not made at the springing but over
risers 9 and 15. By so doing we get rid
of the abrupt ramps that " F. P. CV
tangentswould give, and would require no
thicker stuff. The elevation at A shows
no abruptness in the easementand at B it
is the same. The two odd balusters, of
course, cannot be avoided. A correct
system of haudrailing is one which
will make the rail rigorously follow
the stairs nosing on the falling line.

ting on the butts. I send a sketch of a
method which I employ with satisfactory
results. I take a piece of plank or board
a trifle longer than the width betweenthe
jambs of the door to be hung, and cut a
jog for the door as shown in the sketch.
I then put it down snug between the

Convenient Door Holder, as Suggestedby
" G. W. M."

jambs, a suitable hight from the floor, and
just back of the stops and rabbet for the
door. In this position it can remain while
fitting the door. Raise one end of the
door on the saddle and the other end on a

Fig-.2.

Diagrams Accompanying Letter of " W. G. P."

which it will be well for our correspond
ent to use his own judgment, based as far
as possible on the experience of others
with such heaters. There are a great
many to select from, and many have equal
points of merit. Our correspondent will
find it ot interest to read over the various
claims made by the manufacturers of these
heaters in their catalogues and pamphlets.

Problem in Handrallluu.
From W. G. P., Toronto, Canada.— In
the March number of Carpentry and Build
ing, a reply is given by "F. P. C," Lin
coln, Neb., to the inquiry of "J. C,"
Cedar Rapids, Iowa. In his letter "F.
P. C." says that the plan outlined is " the
most simple, the shortest, and the most
easyof application " for solving the prob
lem. I am not finding fault with it, but I

am of the sameopinion asMr. Garvock, of
Ottawa, and that is
,

that the system of
tangents is not the best system for all
kinds of handrails. I am suprised at Mr.
Monckton's holding such lax views as he
seems to do in his letter published in the
January number. I notice that ''J. C."

Tangents can then be used, but not
always to make joints square from. It
will be seen in the diagram presented that
the joints will not be square from the face
of the plank. The drawing is not com
plete, but enough of it is given to show
that the tangent system is not the best to
apply to it. In diagram No. 1

,

the read
ers of Carpentry and Building will, no
doubt, recognize Mr. Riddell's system and
his good and reliable method of getting
around the corner; but there are systems
and systems—good, better, best. Should
Mr. Sinclair, of Australia, publish a book
on handrailing, I shall expect to seesome
thing away ahead of anything which has
yet appeared. For simplicity, however,
the American authors will continue to
lead. Accuracy is not attempted. They
have not the time.

block to bring it level, and 'no grit'will
get on the edges to dull the plane irons.

A Convenient Door Holder.
From G. W. M., Neicari, 2f. J.—l
notice in a recent issue of Carpentry and
Building letters from correspondents giv
ing their method of making devices to
hold doors while planing to fit and put-

lllp-Itoot Framing.

From C. E. S., Tacomu, Wash.— If the
subject of roof framing has not been ex
hausted, I would be glad to learn 3ome of
the whys and wherefores of hip-roof fram
ing. We are told by several, if not all
authors, how to obtain mitre cuts of hips
and jack rafters by applying a certain
combination of figures on the blade and
tongue of the square. To make myself
understood I give the rule for cutting
mitre of hip "length on blade, run on
tongue, blade gives cut." Now, I know

t does, but why. If some of the readers
of Carpentry and Building would explain
why these figures give the cut and at the
sametime present a geometrical demonstra
tion it would greatly interest a number of
thereadersof Carpentry and Building in this
section of the country. I have never seen
an exposition of that style of framing,
which we here call broken back, hip and
valley-roof framing. I would like very
much to see a discussion of this subject
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by somewho have had plenty of experi
ence in framing such work where the
pitches are equal and also where the
pitches vary. How is the valley cut, also
the jacks ? I should like to seeparticu
lars published with geometrical demon
stration.

Framing a Barn.

From J. R. P., McMurray Post OtfUe,Pa.
— I have been a reader of Carpentry and
Building ever since it started and am very
much pleased with it. T notice a number
of plans showing the framing of barns, and
as the subject is one which interests me,

will be noticed, are4x6 inches, and the
braces of the samesize, framed inside past
the girders.

From E. P., Hanover, Mich.— I have
noticed for several months past various
plans of barn framing which have inter
estedme to such an extent that I send a
few drawings showing the method of fram
ing which I consider better than any of
those yet published. The end beams
should be reinforced by a 6 x 8 inch stick
about 30 feet long, bolted on to the inside,
as I have shown in Fig. 1 of the sketches.
The rafters may be in two pieces, lapped

easily be thrown under and over the beam
until too high to fill, when it may be
thrown on the scaffold and pitched from
there until the bay is full. It seemsto be
the idea now-a-days to construct barns,
and all other buildings, as near like shells
as possible, in consequence of which we
hear of numerous cyclones Fig. 3 of the
sketches shows a side elevation of a barn
framing according to my idea, while Fig. 2
is an end view. As "J. K. T.," whose letter
appeared in the December number, invites
criticism on his barn frame, I will saythat
I should hardly think that it would require
much of a cyclone to burst it up. The
idea of tvin;^xbarn 36 feet wide, together
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DiagramsSubmittedby "J. R. P.' SketchesSent in by " E. P.'

Framing a. Barn.

I take the liberty of sending a few rough
sketches, showing my method of framing
barns. I frame in long braces, 18 feet in
side of stringers, and spike the stringers
where they cross. The plans which I in
close will, I think, explain themselves.
Referring to the sketches, Fig. 1 shows
the side view of a barn 36 x 54 feet in
size. It is drawn for 16 feet to square,
which is the way we usually build barns
out here. Fig. 2 represents an end view
of the barn, while Fig. 3 representsa bent
on the side of the floor. The girders, it

at the purlins, spiked together and also
well spiked to the purlin plate. The roof
boards should be put on with joints well
broken and well nailed, and then therewill
be no necessity for the plate brace rods
shown by "F. K.,r in his letter published
in the March number. I should think they
would be a great deal in the way when it
came to storing hay and grain. My plan
gives two scaffolds over the driveway, and
there is ample room between the purlin
work for the passageof a hay carrier. If
grain in bundles is being housed it can

with an occasional 2x8 inch and 2x6
inch, nailed on, is to my mind, very poor
construction.

Convenient Tool Ctaext.

From F. B. C, Jersey City, N. J.—In
reply to " R. G. M.," I send the following
sketch of a tool chest, which I consider a
very good one. The chest is 24inches high,
25 feet wide and 39 inches long. The
compartments marked A in the sketch are
tills, and are arranged to slide in the usual
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way—lifting out. B is a sliding tray for
saws arranged to lift out in the sameman
ner as the tills. C is a space to hold
molding plans. D is for bench planes and
other heavy tools. E E a space for pack
ing squares, the larger of which rest in
cleats on the side of the chest, the other

always equal to the distance from the foot
of the rafter to the end ot the plate.

Hints on Wall Decoration.

wl#J»«li«^
Sketch of Tool Chest, Accompanying Com

munication from "F. B. C."

blades sticking through slits cut in the J-
inch strip dividing the space. The smaller
ones are simply stuck through the strip.
A sliding lid is arranged betweenthe lower
till A and the compartment C, which is
used to divide the spacebetween the tills
from space D. The former may then be
used for drawings.

Figuring Lumber Hill*.

From Constant Reader, Freepo-rt,III.
—Will some of the contractors and build
ers who are readers of Carpentry and
Building give me the first principles of
figuring the lumber bill of a house, the
dimensions of which are 22 x 34 and 16 x
20, 18 feet high ? The house has an oc
tagon bay window 9 feet high, which is
also the hight of the first story. The roof
is one-half pitch. I would also like to
know the amount of labor required to do
the work at $2.50 per day; also the quan
tity of nails. I should also be glad to
have methods for obtaining the estimates
of the work, the method of painting two-
coat work, &c.

Length of Jack Raftem.

From D. J., Calgary, N. W. T.—ln
answer to "H. W.," of Lebanon, Pa., in
the April issue, I would submit the fol
lowing : Draw a right angled triangle rep
resenting the pitch of the roof, and having
its base one foot long. Mark it off into
inches, and through these points draw
lines parallel with the vertical side and
cutting the hypotenuse. In this way every
inch will be proportionally longer on the
hypotenuse, as the whole rafter is longer
than the horizontal portion of the building
over which it sits. Now, mark off on a
stick, the length of this hypotenuse, which
the correspondent is to use as his unit ot
measurement— namely, 12 inches. Then
mark off on the plan, if he has one (a free
hand drawing will do), the distance from
the corner or end of the plate to where the
rafter rests on it. These distanceswill be
the runs of the several rafters, and which,
measuredoff with the new rule (the hypo
tenuse) upon the timber, are the lengths
required. The correspondent should, of
course, make due allowance for half the
thickness of the hip rafter, which is the
sameon each one. I think this method
will be readily understood when it is con
sidered that the hip rafter makes an angle
of 45 degrees with the plate. The run is

We take the following hints on wall
decoration from a recent number of House
Painting and Decorating :
The requisite preparation of walls before
paper-hanging varies according to the
apartments. If it is a newly built house,
it will be necessary to ascertain that the
walls are thoroughly dry, and should damp
be observed in any part after a sufficient
time hes elapsed for the mortar and stone
work to ciry, means must be adopted
either to cure the defect or to keep the
damp back from the paperwhen it is hung. •
If this is not done the damp will disfigure
the paper, which it willmildew and cause
to come off the wall. Very often damp-
proof paper will for a longtime effectually
resist the damp, but thin sheet lead must
be resorted to where the fiist proves in
sufficient. Many walls will bebetter with a
coatof thin sizebefore commencing to hang
the paper,and in the best rooms,wheregood
paper is meant to behung, it would be ad
visable to first hang lining paper. This
gives a smooth foundation to work upon,
and an expensive paper is not then likely
to be stained from the back from any
cause. Where a room is meant to be re-
papered, all the loose paper must be torn
down and defects in the walls madegood
by pasting on brown paper, while crevices
requiring to be stopped round doors,
windows, fireplaces or cupbords must be
made good with plaster. When bed
rooms require repapering, it is sometimes
advisable, and it may be also the wish of
the occupier, to have the whole of the
paper stripped off, which is certainly best
from a sanitary point of view. In that
case the washing down brush and some
warm water will soon effect the desired
end. Where walls are in a very bad con
dition it is oftentimes best to plug them,
and put up battens upon which canvas
cau be tightly stretched, tacked and sized.
Be careful not to put the battens too wide
apart, or the canvas may strain and get
loose. We haveadopted this method with
au incurable damp wall with good results.
Ill-proportioned apartments—that is .to
say, rooms which are too^highor too low—

require special treatment at the hands of
the decorator to produce a satisfactory re
sult. Should a tall room have a paper in
which the pattern is arranged in vertical
lines, or a low room have a wall pattern
arranged in horizontal lines, it is needless
to remark that such an utter disregard of
proportion will tend to emphasize the
architectural defects. In the case of a
room being too high for its floor space,
the proper thing to do is to provide the
wall with both frieze and dado and to make
both of exceptional depth. Where a low
dado has already been provided by the
builder, it would be proper to add to its
hight by placing a bold border, 18
inches or more in width, right above
the molding. The horizontal lines ought
to be accented as much as possible by
choosing a paper in which the design has
a decided tendency to a horizontal ar
rangement, which gives the effect of low
ering the too high ceiling. The wall
space proper is surmounted by a deep
frieze. If the doors and windows are so
high that a deep frieze seems impossible,
it is better to ignore their hight and allow
them to merge into the frieze. The longi
tudinal moldings in the cornice should be
emphasized with color asmuch aspossible.
This method of decorating the wall will
mitigate to a large extent the ungainly
hight of the room. Sofas and other ob
long pieces of furniture will naturally be
placed where they will do the most good,
and portieres and window curtains deco

rated with broad horizontal bands can be
chosen with advan+age.
Where a room is low studded, the op
posite method of treatment should be
adopted. It is a good plan to cover the
walls with a series of high narrow panels,
the field of which ought to have the pat
tern disposed in vertical lines, The dad*
must be very low and the frieze very nar
row, which treatment will give an appar
ent increase of hight to a room. No
horizontal bands should be allowed on the
portieres or curtains, which should hang in
straight folds. The sideboard should be
chosen for its high panels, and a high
narrow bookcase will be a proper accom
paniment thereto. In decorating apart
ments in the manner described vertical
lines will give a much greater emphasis
than the horizontal treatment."

NEW PUBLICATIONS.
The City Residence • Its Design and Con
struction. By \V. B. Tuthili; A.M. 183
pages. 287illustrations. Published by Wil
liam T. Comstock. Price, $2.50.
This work, as its title indicates, treats
upon the construction and design of houses
to be erected in large cities and towns,
and covers the dwelling-house, the tene
ment-house, and the apartment-house. As
the literature of this particular branch of
architecture is confined within somewhat
narrow limitations, this addition will be
regarded with interest by those engaged
in the building trades. The work is di
vided into 14 chapters, some of which
cover masonwork, ironwork, carpenters'
work, stairs, plastering, sheet metal work,
mortars and concretes, stone working,
elevation and painting. The author is
well-known to our readers from his works
on Practical Lessons in Architectural
Drawing and Interiors and Interior De
tails.

Spon's Tables and Memoranda for Engi
neers. By J. F. Hurst. Tenth edition.
New York. E. & F. N. Spon. 2K x 1&
inches. 135pp. 40cents.
This is a gem. Here a large volume is
packed into miniature size. In clear, dia
mond type. Engineers, superintendents,
contractors and workers in the principal
trades have in it nearly all the data needed
for rapid calculations of material, labor and
prices. One's thumb, if a large one, will
cover this handy volume, which can be
carried thousands of miles as easily as a
postage stamp. There are many valuable
formulas in thesepages, for careful compu
tations. Every military officer, surveyor,
prospector, artisan, traveler and employer
should have it in his vest pocket.

Everybody's Hand-Book or Electricity
With Glossary of Electrical Terms and
Tablesfor IncandescentWiring . Illustrated.
By Edward Frevert. Lynn, Mass., Bubier
Publishing Company. 25cents.
For the 250,000persons said to be em
ployed in the manufacture of electrical in
ventions there should be hand-books like
this as accessible as the innumerable
guides to railroad travelers. The utiliza
tion of electricity has been rapid and
marvelous, like the force itself. It is esti
mated that in this country alone $600,-
000,000 are already invested in electrical
contrivances. In cheapening motive power
it is producing au economic revolution,
the effects of which in the next 20 years
can hardly beconceived. This hand-book
gives a /description, in simple and compre
hensible language, of the history of this
force in human uses since its discovery at
the beginning of the seventeenthcentury.
It explains the general principles of a
dynamo electric machine, and then by
brief statements and clear illustrations
gives one a distinct idea of the various in
ventions of dynamos, motors, railways,
batteries and the mechanical processesin
their construction, to which electricity has
been applied.
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PLUMBING OF A LARGE BUILDING.

IN
THIS CITY, on lower Broadway, there
is a structure which is very aptly-
called the Tower Building. It extends

from Broadway to New street, a distance
of 170 feet, its frontage on the former
thoroughfare being 21 feet and on the lat
ter 42 feet. On its 13 floors are some 120
offices and other apartments, each of
which is fitted up with the most modern
plumbing appliances and conveniences.
The plumbing throughout is done in the
very best manner by the well-known firm
of sanitary plumbers, James Muir, Sons &
Co., 27 East Twentieth street, New York.
In the first floor, which is the celiar
floor on the Broadway end, the boilers
which supply the steam for pumping,
lighting and heating purposes are placed.
The cellar supply tank is built up above

it contains eight offices with wash-basins
in each and one slop sink in back hall.
The fourth to ninth floors inclusive have
each nine officeswith wash-basins in each
room, and one slop sink on each floor,
while the tenth to twelfth floors inclusive
have each eleven rooms with wash-basins
in each and one slop sink on each floor.
On the thirteenth floor are the architects'
offices, ope other office each with wash
basin, the janitor's apartments consisting
of four rooms with basin, kitchen sink,
wash-tubs, bath and closet, and the main
toilet-room with floor and walls of marble
and fitted with eighteen closets, three
nrinals and two wash-basins. The archi
tect's office in the tower being on the same
level as the roof on which is placed the
water-tank, is furnished wTitha hand-pump

the slop sinks are imported earthenware,
with flushing rim, supplied from a small
copper-lined cistern over each, and oper
ated by a chain and pull. Over each sink
are hot and cold water draw-cocks, sup
plied direct from tank pressure for draw
ing water for cleaning purposes. There is
no wood work inclosing or surrounding the
connections of fixtures, all work being
open and accessible. Lead pipes are used
to make the connections between the fix
tures and the Y fittings, and the points of
these connections are of brass soldered
nipples and thimbles. To use these large
number of fixtures some twenty-three (23)
vertical lines of pipes, about one hundred
and thirty (130) feet high, are necessary.
The positions of these pipes are shown on
plan Fig. 1. There is the 5-inch diameter
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Plumbing of a Large Building. —Details of the Tower Building, .Vew York City

floor of cellar. It is connected with the
water mains in New street and in Broad
way, and each connection is fitted with a
gate-valve and ball-cock. The overflow
discharges on the roof and tell-tale pipe
from tank on roof discharge into this
tank, thus avoiding any waste of water.
The New street end of this floor is divided
nto six offices and two toilet-rooms.
Each office is fitted with a wash-basin.
The toilet-room for ladies is near the cen
ter of the building and contains four
closets and one wash-basin. The other
toilet-room is beneath the New street en
trance and has four closets, two wash
basins, one slop sink and two urinals.
The second floor to which the principal
entrance from New street leads has eight
offices with wash-basins in each. The
Broadway entrance is on the third floor;

to draw water from the tank to a sink of
imperial porcelain.
There are in all some one hundred and
sixteen (116) wash-basins, twenty-seven
(27) closets, eleven (11) slop sinks and five
(o) urinals. The wash-basins, oval in
shape and of imported earthenware, are in
slabs of Tennessee marble, with marble
platform and wainscoting. The cocks are
of the wheel-handle, self-closing pattern,
nickel plated. The traps are of polished
brass, with Mott's unique wastes. Each
fixture has an air chamber of brass hand
somely polished, and a separate valve on
each fixture shuts off the water pressure
without interfering with the rest of the
system. The closetsare ' ' Inodoro, " wash
out imported, all earthenware, with cop
per-lined cisterns and chain and pull, with
open seat supported on brassbrackets ; and

cast iron drain pipe from the closets on
thirteenth floor, in main toilet room. This
pipe is ventilated by being increased in
size as it goesthrough the roof. There are
4-inch diameter waste and ventilating
pipes from the slop sinks. Vent line is
wrought iron and waste is cast iron. The
two ventilating pipes from the toilet room
on first floor are each 4-inch diameter, and
of wrought iron. The wash basins require
nine (9) vertical lines of waste and venti
lating pipes, the former 3 inches and the
latter 2 inches in diameter, eachof wrought
iron, with fittings of the Durham pattern.
In addition to these pipes there are the
6-inch diameter copper leader and one 4-
inch diameter cast iron leader from the
roof. There are also the pipes from water-
tank, namely, the [supply-pipe, the dis
tributing pipes, the overflow and telltale-
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pipes, all of which are of galvanized iron.
The closets have 2-inch wrought iron ven-
tilating-pipes to 4-inch main ventilating-
pipes. In the main toilet-room on thir
teenth floor, the 2-inch ventilating-pipes
are connected to 3-inch wrought iron ven
tilating-pipes with Durham fittings, which
are about 7 feet above each row of closets;
thes« pipes are enlarged to 5 and 6 inches
in diameter where they pass through the
roof. The elevation, Fig. 2, illustrates

the general arrangement of the pipes and
closets in this toilet-room. In the cellar
there is an 8-inch sewer brought in from
New street, taking in all the different lines
of fixtures and a fresh-air inlet is provided
from sidewalk. All iron pipes are of ex
tra heavy material. and braced with iron
hangers and bands. The water-tank on
roof is divided into two compartments
controlled by valves, so that either com
partment can be emptied for cleansing

purposes while the other continues in use.
These long lines of pipes, some 130 feet
high, were subjected to a water test. The
branches were stopped up close to the fix
tures and the vertical lines werefilled with
water to the top, thus obtaining at the
base of a 130 feet high column of water a
pressure of 56 pounds to the square inch.
All joints and pipes were found perfectly
tight under the application of the severe
test described above.

BRICK AND ITS EARLY MANUFACTURE.

IN
A LATE issue of The Clay Warier,
Prof. R. T. Brown presents the fol
lowing interesting particulars, rela

tive to brick and its early manufacture :
When in his transition from the savage
to the civilized state man had passed the
condition of a nomadic herdsman, and,
abandoning his tent, he proposed to make
for hiinselt a permanent home, he would
naturally look about him for the building
material. With his rude tools of flint, he
could work stone into the propor shape
more readily than wood, but on the broad
plains where he had pastured his flocks,
stone could not always be obtained. He
had no doubt observed that clay, on dry
ing, became hard, and the suggestion
would naturally arise, that if he put it
into the proper shape while soft, and
suffered the sun-heat to bake it

, he
had a building material that required
no tools to prepare it, and so long as he
protected it from rain it would remain per
manent. This was, very naturally, the
first and oldest form of brick, and, per
haps, was not the invention of any race or
age, as we find the use of adobes con
nected with the eaily stages of every na
tion that has made any considerable ad
vance toward civilization. The vestiges
of a prehistoric age in almost every coun
try show evidences of the use of un-
burned brick in the construction of the
earliest human habitations. Not only in
western Asia, in Egypt and in Ethiopia, do
we find the remains of these primitive
dwellings, but on this western continent,
in Mexico and Central Americn. un-
Vmrned brick was originally, and contin
ues to be, the principal building material
used for ordinary dwellings. In the rain
less legions of Peru the nations, accord
ing to Prescot, had carried the art of mak
ing adobes to a wonderful degree of
perfection. It is not at all improbable
that the prehistoric race who built the
earth-works andmounds of the Mississippi
Valley understood the art of making
brick, though like other Aboriginal
Americans they had not mastered the mys
tery of burning them.
This idea was suggested to me many
years ago while examining a mound in the
White Water Valley, in Eastern Indiana.
The mound was on terrace, or second bot
tom land, composed of a sandy loam, rest
ing on coarse gravel 2 or 3 feet below.
The mound was about 20 feet high and
composed of strong clay, evidently
brought from a hill half a mile
distant, for there was no clay
nearer. Now why did the buildeis prefer
to bring clay halt a mile rather than to
use the earth in the immediate vicinity,

if they did not mold the clay ? But if it

had been molded, the rains and frosts of
centuries had reduced the clay to its
original form.
Who discovered the secret of burning
brick, or how it was discovered, will, per
haps, forever remain buried beneath the
accumulated centuries. There is an
Arabian legend which says some man
built a house of sun-dried brick, and
kindled his fire to cook his food against

one of the walls. After practicing this
for some time he discovered that the
bricks thus exposed to the heat had un
dergone a remarkable charge in color,
hardness and permanence. But aside
from the legend, it is evident that the
discovery was accidental, for no. man,
from studying the sensible properties of
clay could have come to a correct con
clusion as to the effect of a high heat on
properly prepared clay.
From the Bible account of the tower
builders in Shinar, as well as from the
oldest Assyrian tablets, it is evident that
the method of rendering clay indestructi
ble by a high heat was well understood
4000 years ago, but we have no hint as
to how the heat was applied, or what
kind of furnaces were used. It appears,
however, that in the early ages burned
brick was used only for special purposes.
The great wall of Babylon, the most stu
pendous brickwork that the world has
ever seen,had only a veneering of burned
brick, 2 or 3 feet thick on the outside,
the interior being filled in with unburned
brick, the whole being protected by a

waterproof covering of concrete.
The idea of an adobe wall was brought
to its highest perfection in the rebuilding
of Rome after the great fire of Nero. The
walls were built of sun-dried brick laid in
Roman cement, and hard burned brick,
about 12 inches long, 6 inches wide and
1J inches thick, were attached to the out
side by being pressed firmly against a coat
of evenly spread stucco while it was yet
soft. In some of the ruins of ancient
Rune these tile like bricks are found ad
hering so firmly that the brick will break
before the attachment will give way.
Much of the superior excellence of an
cient brick was owing to their being per
fectly dried before they were burned.
Pliney tells us that the Greeks would not
allow brick to be used till they had been
dried five years, but this probably refers
to adobes.
Brickmaking revived in Europe about
the middle of the sixteenth century, Hol
land taking the lead. Nearly all the per
manent buildings in the modern cities of
Europe, and in this country as well, are
built of brick.
It is a fact worthy of a passing notice,
that from the day of the Assyrian brick-
maker, down through the ages, nearly to
the middle of the present century, the
ancient method of making brick can be
obtained in every country.
In the early years of this century all the
brick iu use was madeof clay tempered by
treading with horses or oxen. About 1830
the pug mill appearedin the Western brick
yards; how long it had been used pre
viously in the East, I am not informed,
but it was the first innovation on the
ancient method of preparing clay for
molding. From this, the next advance
was to fill the molds as the clay was de
livered from the pug mill, automatically.
In 1839 a patent was granted to Jesse
Reeder, of Cincinnati, to mold brick from
untempered clay, by pressure. More
than a million of brick made on this ma

chine were used in 1840in constructing a

tunnel for the Whitewater Canal, at North
Bend, Ohio. These remain in a good
state of preservation to the present. In
1847, Nathan Sawyer obtained a patent
for making bricks from dry clay, and
about the same time Woodworth and
Morven got a patent for molding brick on
the sameprinciple, but by a different appli
cation of power. From this beginning,
machines for manufacturing and kilns for
burning brick have multiplied with as
tonishing rapidity.
These brick machines arenow so numer
ous that we cannot even catalogue them.
They may, however, be grouped in four
classes: those which make dry pressed
brick, semi-dry, stiff tempered clay,
and soft mud brick. Many brick
presses,both for dry and semi-dry clay,
have proved failures from overlooking
the fact that clay in every form is an in
elastic substance and will resist a sudden
pressure, however strong, while it will
yield to a continuous pressure, though
much feebler. The stiff clay machines
operate on the principle ot molding drain
tile, the tempered clay being forced
through a die in a continuous stream and
cut into the proper length of brick by an
automatic arrangement. Machines are now
so far advanced toward perfection that, at
the present price of labor, hand-made
brick cannot compete with those made by
the better class of machines.
Numerous improvements have been
made in the matter of burning brick,
both in the kind of fuel and shape of
kiln. Formerly brick was burned ex
clusively in clamps and wood was the
only fuel used. Now permanent, and
often continuous kilns are used, coal,
crude petroleum or natural gas is gener
ally substituted for wood.
It is a law in all industries, that when
an article is manufactured by machinery it

becomes a commercial commodity at once.
It was predicted that brick, from its great
weight, and consequently expensive trans
portation, would not follow this law,
but we are already demonstrating the fal
lacy of this prediction. Brick can now
be made by machinery, burned by natural
gas and freighted by rail 300 miles and
sold cheaper than hand-made brick at the
point of sale. Such is the present condi
tion of the brick manufacture—what will
be its future? In a matter that has pro
gressedwith the rapidity that brickmaking
has in the last 40 years, it will be hazard*
ous to venture a definite answer to that
question. The restless activity of inven
tion on this subject is evidence that, in

the public apprehension, perfection has
not yet been reached in brick machinery,
but what additional step shall reach that
point, we dare not predict. But the ad
vancing price of lumDer, and the scarcity
of retiable building stone, warrants us in
saying that we arenearing the timewhenall
private, and most public buildings, will
be made of brick. An inexhaustible sup
ply of the raw material, with improved
machinery, will make brick the cheapest
building material, as it is the best.
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Bending Wood to Circular or Other Curved Shapes.

BY
PERMISSION of the author we are
enabled to present to our readers the
accompanying diagrams and explana

tions relative to bending wood to curved
shapestaken from the second edition of a
new work on stairbuilding by James H.
Monckton. We publish the matter as likely
to prove of interest to our readers, taken in
connection with the article on sweep-work,
by Owen B. Maginnis, which appeared in
our issue for June last year.
Fig*. 1 and 2. Bending Wood by Saw-
kerfing.—This method of bending is the

as aboveexplained is sh~own,bent in posi
tion.—E F G is the plank rib (made of
three pieces) of which two or more are re
quired, according to the work to be done.
II J L are the staves which are nailed to
the ribs and so complete the circular form.
N M is a veneer laid over the form first,
upon which is bent and glued the prepared
saw-kerfed material PQB; this must be
left on the form until the glue is perfectly
dry. The piece of saw-kerfed work P Q
R, should be drawn tight to the veneer
and the form by means of hand screws, as

by the same method as that used to find
the spacesbetween saw-kerfs.
Fig. 4. Bending a Veneer Facing and
filling out the thickness with staves.—
The wood is removed wholly from the
back of the stuff between the points re
quired, leaving a veneer facing which is
bent over the form and then staves Z Z Z,
&c., are fitted and glued on, as shown in
this drawing.
Fig. 5. Laminated Work:— Bending
several thicknesses of veneer together is
defined as laminated work. The whole of

I
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Figs. 1and -.—BendingWood by Saw Kerfing
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Fig. 3.-Bending Wood and Keying.

in

Fig. 4.—Bendinga VeneerFacing.

Fig. 0.—BendingStair Strings.

Bending Wood to Circular or Other Curved Shapes.

Figs. 7and8.—Form for BendingQuarter
Circle Winding StairStrings.

weakest practiced, but owing to the fact
that it is thought to be least expensive is
frequently adopted. To find the correct
distance between saw-kerfs for any re
quired radius of curvature, select a piece
of stuff of suitable length and equal to
the thinkness of the material to be bent ;
asat Fig. 1. Let A B equal the thickness
of stuff, and A C the radius of the re
quired curve; make a saw-kerf at B O,
leaving a thin veneer A O uncut, nail the
cut piece at S K, and move it from 0 to
D, or just enough to close the saw-kerf at
B ; then C D being the distance moved
will also be the exact space between each
saw-kerf. The same gaged thickness of
veneerA O must be kept, and the same
saw used for the work to bedone, aswere
used in the trial at Fig. 1.
Fig. 2. The Construction of a Circular
Form over whirh the saic-kerfed materia!

given by one example T I", with curved
blocks, V W.
Fig. 3. Bending Wood and Keyiig. —
This form is in plan the same as Fig. 2,
except that the rib E F G is not curved at
its lower edge. Shaping the lower edge
this way is done for the convenient use of
hand screws in themanner shown at Fig. 2.
By this method of bending, the wood is
removed from the back of the stuff, as at
X X X, &c , leaving the thickness of a
veneer at the face; then after bending, the
grooves X X X are filled with tightly fitted
strips of wood (glued in) called keys, as at
S S S, &c. It greatly adds to the strength
of this bent keyed work to glue on three
strips of veneer—one at each edge of the
keyed stuff, and one in the middle. The
glue should be perfectly dry before the
work is removed from the form. The
spacesbetween the keys maybe determined

the veneersrequired should be heated and
bent over the form together and secured
in place; then releasing and applying glue
to one-half, put it back in position again,
and proceed with the other half in the
same way, pressing and binding solidly
the whole together and to the surface of
the form. To ascertain what thickness of
white pine will bear bending without
injuring its elasticity, multiply the radius
of curvature in feet by the decimal 0.05
and the product will be the thickness in
inches. For example, multiply a 4 feet
radius of curvature by the desimal given—
4'.0" x 0.05 = 0.20,equal to two-tenths or
one-fifth of an inch thickness, that would
bend without fracture.
Fig. 6. Bending Stair-strings. — This
drawing shows the construction of an
ordinary quarter circle form with the cor
rect position of a stair-string bent over it ;
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the ribs of this form are quarter circles
and are set parallel to each other and at
right angles to the chord line It P.
Figs. 7 and 8. Construction of a Form
for Bending Quarter Circle Winding Stair
Strings, the ribs to lie set on an angle
parallel to the inclination of suchstrings.
—There are two advantages claimed for

forms built in this way—one is
,
a saving of

stuff; the other, economy of space.
Fig. 8

. — Plan of a quarter turn of wind
ers with a circular wall string. D E, the
circular wall string, as laid out from the
plan A B. At Fig. 7

, L M and F H is the
position of the ribs parallel to D E, the in
clination of the circular string; FGequals

C A of Fig. 8— less the thickness of stave—
and is the semi-minor axis, and F H be
comes the semi-major axis of an ellipse,
as the shape of the rib when placed on
the oblique line F H becomes a quarter
ellipse. The ribs have to be beveled on
the edge to range with the lines L F and
M H, asshown

TILE AND BRICKMAKING IN ENGLAND.

THE
FOLLOWING description of the
processof brick and tile manufacture
as usually conducted in the vicinity

of London is taken from an exchange. The
earth was dug up in the autumn, and suf
fered to remain in a heap until the next
spring, which, by pulverizing the more
tenacious particles, greatly assists the oper
ation of mixing and tempering In mak
ing up this heap for the seasonthe soil
and ashes or sand are laid in alternate
layers or strata, each stratum containing
such a thickness as the stiffness of the soil
may admit or require. In tempering the
earth much judgment is required as to the
quantity of sand to be thrown into the
mass, for too much renders the bricks
heavy and brittle, and too little leaves
them liable to shrink and crack in the
burning. The addition of seacoal ashes,as
practiced about London, not only makes it

work easy, but saves fuel, as when the
mixture is afterward sufficiently heated
these bricks are chiefly burned by the fuel
contained in the clay. When the brick-
making seasonarrives the heap is dug up,
the stony particles carefully removed, and
the massproperly tempered by a thorough
incorporation and intermixture of the ma-
tials, with the addition of as little water
as possible, so as to form a tough, viscous
paste.
In order more effectually and regularly
to mix the loam and ashes it is now gener
ally performed in a sort of mill, named a

pug mill. This consists of a large tub or
tun, fixed perpendicularly in the ground,
and having an upright bar fitted with
knives placed obliquely. The upright bar

is turned by a horizontal lever, to which a

horse is attached, and the soil being put
in at the top is

,

by the revolution of the
knives, forced through a hole in the side
of the tub near the bottom, whence it is

removed to themold table, which is placed
under a movable shed, and is strewed with
dry sand. A girl rolls out a lump some
what larger than the mold will contain.
The molder receives this lump from the
girl, throws it into his mold previously
dipped in dry sand, and with a flat,
smooth stick about 8 inches long, kept for
the purpose in a pan of water, he strikes
off the surplus of the soil ; he then turns
the brick out of the mold upon a thin
board rather larger than the brick, upon
which it is removed by a boy, who places

it upon a light barrow of peculiar con
struction, which being loaded with a cer
tain number of bricks, they are sprinkled
with sand and wheeled to the "hacks."
The hacks for drying areeachwide enough
for two bricks to be placed edgewise
across, with a passagebetween the heads
for the admission of the air; to facilitate
the circulation of which the bricks are usu
ally laid in an angular direction. The
hacks usually carry eight bricks high ; the
bottom bricks at the ends are usually old
ones. In showery weather the hacksmust
be carefully covered with wheat or rye
straw, unless the sheds or roofs be built
over the hacks, as is done in someparts of
the country, but in London this is imprac
ticable from the great extent of the
grounds. In fine weather the bricks will
be ready for turning in a few days, in do

ing which they are reset more open than
at first, and in six or eight days more they
will be ready for burning.
In the vicinity of London bricks are
commonly burned in clamps. In ouilding
the clamps the bricks are laid after the
manner of arches in the kilns, with a

vacancy between every two bricks for the
fire to play through. The flue is about
the width of a brick, carried straight up
on both sides for about three feet ; it is
then nearly filled with dry "bavins"" or
wood, on which is laid a covering of sea
coal and cinders (or, as they are termed,
breeze) ; the arch is then overspanned, and
layers of breeze are strewed over the
clamp, as well as between the rows of
bricks. When the clamp is about six
feet wide, another flue is made in every
respect similar to the first. This is re
peated at every distance of six feet
throughout the clamp, which, when com
pleted, is surrounded with old bricks, if

there be any on the ground ; if not, with
some of the driest unbaked ones, reserved
for the purpose; on the top of all a layer
of thick breeze is laid. The wood is then
kindled, which sets fire to the coal, and
when all is consumed, which will be in
about twenty or thirty days if the weather
be tolerable, the bricks are concluded to
be sufficiently burned. To prevent the
fire burning too furiously, the mouths of
the flues are stopped with old bricks, and
the outside of the whole clamp plastered
with clay, and against any side particu
larly exposed to the rain, &c., screens are*
laid, made of reeds worked into frames
about six feet high, and of a width to per
mit of being moved about with ease. This
was the mode of manufacturing the ordin
ary descriptions of bricks, but the superior
sort, termed washed malins or marls, are
tempered with greater care and attention.
For this purpose a circular recess was
built ahout 4 feet high, and from 10 to 12
feet diameter, paved at bottom, with a

horse-wheel placed in its center, from
which a beam extends to the outside for
the horse to turn it by. The earth is then
raised to a level with the top of the re
cess, and forms a platform for the horse to
walk upon. Contiguous to the recess a

well is formed for supplying the recess
with water, which is raised by a pump
worked by a horse-wheel. A harrow
made to fit the interior of the recess,
thick set with long iron teeth and well
loaded, is chained to the beam of the
wheel to which the horse is harnessed.
The soil prepared in the heap in the
usual manner is brought in barrows and
distributed regularly round the recess, a

quantity of chalk being added, and a cer
tain portion of water ; and the horse, being
set in motion, drags the harrow, which
forces its way into the soil, admits the
water into it

,

and, by tearing and separa
ting the particles, not only mixes the in
gredients, but also affords an opportunity
for stones and other heavy matters to fall
to the bottom. Fresh clay, chalk and
water continue to be added until the recess

is full. On one side of the recess, and as
near as possible, several hollow squarepits
are prepared about 18 inches or 2 feet
deep. The soil reduced to a kind of liquid

paste, is discharged from the recess by a

sluice and conveyed by wooden troughs to
the pits. In these pits the fluid soil dif
fuses itself, settling of an equal thickness,
and remains until wanted for use, the su
perfluous moisture being drained or evap
orated away by exposure to the atmos
phere. The remainder of the process is

the sameas for the common sort of bricks.
In the country bricks are mostly
burned in kilns, whereby much waste

is prevented, less fuel is consumed,
and the bricks are the more expeditiously
burned. A kiln is usually 13 feet long,
by 10 feet 6 inches wide, and about 12
feet high, and will burn 20,000bricks at a

time. The walls areabout 14 inches square
and incline inward toward the top. The
bricks are set on flat arches, having boles
left betweenthem resembling lattice work.
The bricks being set in the kiln and cov
ered with pieces of broken bricks or tiles,
some wood is put in and kindled to dry
them gradually. This is continued till
the bricks are pretty dry, which is known
by the smoke turning from a darkish to a

transparent color. The burning then takes
place, and is affected by putting in brush
wood, furze, heath, faggots, &c., but be
fore these are put in, the mouths of the
kiln arestopped with piecesof brick called
shinlog, piled one upon another, and closed
over with wet brick-earth. This shinlog
is carried just high enough to leave room
sufficient to thrust in a faggot at a time.
The fire is then made up, and continued
till the arches assume a whitish appearance
and the flames appear through the top of
the' kiln, upon which the fire is slackened,
and the kiln cooled by degrees. This
process is continued, alternately heating
and slackening, till the bricks are thor
oughly burned, which is usually in the
space of 48 hours.

The Drexel Industrial Institute, of
Philadelphia, has been put under contract
and will be completed in September, 1890,
when the schools will be organized. The
building will be chiefly of a light buff
brick planned to accommodate2000pupils,
and will cost about $500,000. Mr. Drexel
intends to provide an endowment fund of
about $1,000,000 to support the work of
the institution, making his gift $1,500,-
000, as originally contemplated.

L. L. Saqendorph, of Philadelphia, Pa.,
has been granted a patent for still another
improved form of metallic roofing. The in
vention provides means for connecting
and anchoring roofing plates to the sheet
ing by meany of a slot formed in thedown
ward extension of the seam cap and a

shouldered cleat, the narrow tongue por
tion of the cleat resting in the slot while
the shoulders of the cleat rest against the
roofing sheet at each side of the slot. At
one side of the metallic roofing plate is a

vertical flange, while at the other side is a

seamcap, the latter being provided with

a slot in its downward extension as stated.
The roofing cleat is provided with a nar
row tongue extension and shoulders and is

so bent that the shoulders fall below the
apex of the cleat.
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DESIGN FOR SUBURBAN RESIDENCE.

THE
ILLUSTRATION upon this page
represent the perspective view and
floor plans of a suburban residence

designed by Smith & Robinson, architects,
of Altoona, Pa. The arrangement of
rooms, it will be observed, is somewhat pe
culiar, while the design possessesfeatures

the latter apartment, stair hall, balcony and
circular porch. The peculiar arrangement
of rooms permits the parlor and dining
room on the first floor and two sleeping
rooms on the second floor to face the
street. Ample closet room is provided, a
linen closet on the seeond floor opening

natural pine finish and plumbing, at about
$3500.

A new form of PIPE for water service
has just been put on the European market
by Wilhelm Seume, of Dresden and
Prague. According to the Gesundh&its

,

~
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PerspectiveView.

which'render the study of interest to those out from the main hall. The servant's lngenieur the pipes are made of glass,
engaged in the building trades. One room may be isolated from the rest of the about 0.2 inch thick, and have an asphalt
of the features, it will be observed house if desired, by locking the door at coating about 0.4 inch thick, with fine
from an inspection of the floor plans, the head of the stairs. The hight of the gravel on the outside. The purpose of the

First Floor. SecondFloor.
Scale1-16IncL to the Foot.

Design for Suburban Residence. Smith dtRobinson, Architects, Altoona, Pa.

is a hall passing from the front of the
house to the kitchen in the rear, and
from which every room on the first floor
may be reached without the necessity of
passing through any other room. Other
features include an open fireplace in the
parlor and sitting room, a window seat in

first story is 10 feet and the second story 9
feet 6 inches. The house is weather
boarded except in the round portion which
is covered with shingles. The architects es
timate the cost with cellar under kitchen
only and without plumbing at about $3000,
and with the cellar under the whole house,

asphalt coating is to prevent fracture of
the pipes. The latter are designed to
supplant wooden, earthenware, or cement
pipes, and also lead and iron service pipes,
the advantages claimed for them being
thorough resistance against moisture and
against the action of acids and alkalies.
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BONDS ON BUILDERS' CONTRACTS.

THE
PRACTICE of demanding bonds of
a builder when signing a contract for
the carrying out of work hasbeen in

creasing to amarked degreeduring the last
dozen years, and asa consequencethebuild
er has found it moreand moredifficult and
embarrassing to secure these bonds in the
usual manner, that is

,

by asking some
Iriend or friends to become his sureties.
In many cases persons who have in the
past readily acceded to the wishesof those
who were in need of bondsmen, either as

a matter of friendship or because they in
turn might desire a similar accommoda
tion, have now come to the conclusion
that such methods arenot "good business,"
and decline to place themselves under
such responsibility. That it would be
possible to arrange somemethod of giving
bonds, which would be a matter of busi
ness pure and simple, became a conviction
in the minds of some of the leading
spirits of the National Association of
Builders, and the more the subject was
investigated the more feasible it appeared.
Indeed, it improved so much upon closer
study that it was quite evident a company
established by builders, managedby build
ers, and sanctioned and assisted by the
National Association of Builders would
have a superiority of position entirely un
reachable by any other company of busi
nessmen.
The peculiar advantagemaybe expressed
in a few words, as follows : A company
which is to give bonds for the faithful
completion of contracts entered into by
builders, will be far more acceptable to the
owner if it be composed of men whose
business and experience is of the same
character as that of the party making the
contract, and when the National Associa
tion's peculiar advantages are also com
bined, the owner feels as if he could hardly
have anything more satisfactory and se
cure. It is

,

in effect, substantially every
builder in the country " backing up " thu
particular contract being entered into.
Another benefit to follow from this method
of giving bonds for builders by builders,
will surely be in the weeding out of irre
sponsible contractors. The builders them
selves being the ones to examine the condi
tion prior to becoming surety and thor
oughly fitted to know whether the contract

is a proper one ; whether based upon esti
mates that can be carried out ; whether or
not the conditions are reasonable, or the
amount so low that the contract cannot be
fulfilled except by fraud or subjecting
dealersand others to probable loss, then the
bond will be declined, and the contractors
not being able to obtain their sureties will
be obliged to take a back seat while the
more responsible and competent contractor
will be advanced as it is his right to be.
The plan as prepared and adopted at the
St. Paul convention is herewith presented,
and in the hands of the committeenamed,

it is safe to say will iesult in benefit and
value to the individual builder, the local
Exchanges, and the National Association.
It will readily be seen that the launch
ing of such a large enterprise as this is a

great undertaking, and much care must be
given to every step taken. Therefore,
while builders naturally will be impatient
for the consummation of their hopes in
this direction, they must bear in mind
that the task delegated to the committee

is far from an easyone, and that the object

is worthy of the most careful and patient
work. The report of the committee, as
adopted at the convention, is as follows :

REPOETOF COMMITTEEONBUILDERS'SURETY
COMPANY.

Your committee,appointedat the last con
vention to encouragethe establishmentof a

company for the purposeof giving securities

on builders'estimatesandcontracts,desire to
report :

That they find that severaltrust companies,
already formed,haveincorporatedthis ideain
their business—are advertising it as an essen
tial feature—and have asked the indorsement
of the local organization of builders in the
citieswherethey exist. This indorsementhas
been refused oh accountof their systemnot
being,in the opinionof our localorganizations,
what is desired.
We find that these companies require a" backbond,"and are thus askingand receiv
ing pay without assumingany risk. In addi
tion to this, they are very limited in their
scope,and must,necessarilyalways be so, as
theyare local in their character,and haveno
meansof securingproperandreliableinforma
tion over thewide area comprehendedin the
affiliation of the National Association,andany
company to receive the valuableaid and as
sistanceof this body should be national in its
characterand capacity.

A NEW COMPANY.

Your committeealsofind that a new com
pany is in prospect of being formeduponthe

E

roper basis,viz., giving security for a stipu-
itedchargewithout asking for a backbond.
The promotersof this companyhaveencoun
teredmanyobstacles,the chief of which being
to secure the support and co-operationof
builders themselves. To obtain this support
they have come to theconclusion that, in or
ganizing and operating, it will be absolutely
necessaryfor them to adopt such plans and
methodsas will commendthe companyto the
favorableopinionof the National Association
and all its affiliated bodies. This proposed
company seemedto your committeeto offer
opportunity for encouragementin the line of
theorder of the last conventionunderwhich
they were appointed,and they have accord
ingly entered into consultationwith its pro
moters,who, by theway, are all builders,and
have proposedcertain methods,which, if ap-

g

roved by this body,will no doubt form the
asis of a companyfor the purposenamed,
which shall be national in its character,
shall beunder theguidanceof this association,
shall give each filial bodya share in manage
ment and profits, and shall be in theory and
fact a builders' surety company,managedby
andcomposedexclusivelyof builders.
It hasbeenevidentfrom the start that the
National Association was not itself a body
competent to enter into financial relations
with any enterpriseof this character,and yet
thepeculiarconnectionwhich it holdswith its
filial bodiesprovides it with an opportunityto
assistin theoperationof sucha company,so
comprehensiveand superior,so entirely unat
tainable by any otherassociationor combina
tion, that your committeehave never for a
momentbeen dismayed by the difficultiesof
their task,but being stimulated by the great
benefitsto accrueto the individual builder, to
the filial bodies and to the National Associa
tion (theconnectinglink which makesall pos
sible), havedeterminedto seekpersistentlyfor
a feasiblemethodof utilizing the opportunity
and finally setting this valuable machinerym
operation.
Your committeedoesnot claim for theplan
now presented,completeperfection in all its
details, but does believe that it offers the
principal features of a practical methodby
which the undertaking may be properly en
couragedand supportedthrough theNational
Associationto the definite financial benefitof
individual filial bodies,as well asof the cen
tral body,thus servingasa powerful factor in
consolidating and strengthening us in our
effortsfor the generalbettermentof our con
dition, for which primarily and finally this or
ganizationwasformed.

THE PLAN OUTLINED.
The plan which the committeeoffers and
askstheassociationto adopt is as follows:
The National Association to sayto thepro
motersof thisenterprise: Wewill aidandassist
in theestablishmentandoperationof this com
pany,will openuptheavenueswhichwecontrol
and offereveryadvantagewhich our connec
tion with manywidely separatedlocal associa
tionsof buildersaffords,providedthefollowing
general propositionsare assentedto as sub
stantially the basis uponwhich the company
shall beorganizedand operated,thesepropo
sitions to oe subject to modificationsby the
committeein charge,saidmodificationsnot to
impair thegeneralintent andpurposetherein
and hereinsetforth.

1
.

The title of thecompanyto substantially
cover the fact that it is a Guilders'National
Insurance, Security and Guaranty Company,
and that it is underthepatronageanddirec
tion of theNational Associationof Builders.

2
.

Its stock to be limited to. say 250,000
sharesat a par valueof, say,$4persnare.

3
.

Thesesnaresof stockto be issuedonly to
members(eitheractiveor honorary) of bodies
affiliatedwith the National Association,and,
if found practicable,to thesaid filial bodies
themselves,thus insuring a holding composed
of contractorsin the variousbuilding tradesor
personsengagedin similar pursuits.
4. At least100,000sharesto beheld in trust
to allow for apportionmentasfollows:
Each filial body of theNational Association
which maintains its connectiontherewith by
payment of the yearly duesrequired by that
body, to be allowed and apportionedon the
booksof thecompauy,stockat therate of five
shares'for eachmemberof the said filial body,
as shown by their paymentof per capitaas
sessmentto theNational Association,thesame
to beadjustedannually.
This apportionmentto bewithout payment
of the value of the stock by the said filial
bodies,but the certificatesof saidstock to be
held in trust for their benefit.
Dividendsaccruingon the stockthus appor
tioned to filial bodiesto bepaid over to them
through thenational treasurer,

5
.

Filial bodiesin good standing,which are
soincorporatedas to permit themto holdper
sonal property, to be permitted to purchase
and hold stock, if any beavailable,in addition
to that apportionedas abovementioned,lim
ited in extentto an equalnumberof sharesto
thosesoapportioned,uponcondition that said
sharesbenon-transferable,and that upon fail
ureto maintain their standing in the National
Association,they to relinquishthesaid shores
to the said companyat a price not greater
than that paid for the same.
6. The boardof directorsof thecompanyto
always include the directors of theNational
Associationnamedat eachannual convention
by the filial bodies,astheir representative.

7
.

The officersof thecompanyto always be
members,presentor past, of filial bodies of
theNational Association,
8. There to bea central departmentof the
company for thegeneralconduct of its busi
nessunderthedirect managementof its presi
dent,generalsecretaryand treasurer; there to
bealsodepartmentswith definiteterritory and
jurisdiction, each managedunder thegeneral
lawsand rules of thecompanythrough a vice-
presidentasheadof thedepartment.
9. In thearrangementof ratesof premium
to partiesapplying for insuranceor bonds,an
appreciabledifferenceto bemade in favor of
thosewhomay bemembersof filial bodies.
10. The books and affairs o

f

the company
to be open at any and all times to the
inspectionof a regular standing committee o

f

the National Associationappointed annually
for that purpose.

ADVANTAGES.

Your committeethusroughlystatestheprin
cipal pointswhich it deemsnecessaryshould
be securedto the National Associationand to
filial bodiesthereof,in return for the vast ad
vantage which any company formed for
this purpose would receive through the
opportunityto utilize therelationsandconnec
tions which wehaveestablishedbetweenasso
ciationsof buildersand then-membersall over
thecountry. But it is well awarethat the de
velopmentof the schemewhich theseproposi
tions include is a matterwhich will involve
careful studyand skillful treatmentwith the
aid of expert advice of the highest character
beforetheestablishmentof the proposedcom
pany can becomea fixed fact. It, therefore,
further asks the associationto continue the
committeewhich has undertaken the matter
thus far, asa "standing committee"of theas
sociation,for the purposeof securing the es
tablishmentof this companyon the lmes now
proposedand otherwiseregulating its method
of organization,so that the best interestsof
the'National Association, its filial bodiesand
their membersmay bepreserved.
In concluding their report your committee
wish to say that with deeperinvestigationof
this problem its membershave becomemore
thoroughly than everconvincedthat immense
benefitsare to accrue to all, from the setting
up of a companyof this kind, under theguid
anceauddirectionof the National Association,
with thegreatopportunitieswhich it alonecan
offer.
Besidetheprincipal businesswhich was first
suggested,that is, giving suretiesor bondson
estimatesandcontractsfreeing the individual
from theembarrassingnecessityof importus
ing his friends to go on his bonds,which un
itself is worthy of all that hasbeensaid,re
turning as it surelywill, very handsomedivi
dends from this alone, your committee can
readily seethat it will be perfectly competent
alsofor this company to securea charter so



June, 1690 133CARPENTRY AND BUILDING
that insurance on builders' risks, as well as
risks of accidentto workmenor thepublic,will
becomprehendedin its field of operation, it
mayact also as a trusteeand guarantor be
tweenowner and builder. Builders, through
a companythusestablished,will beenabledto
insurethemselvesand each other,and receive
theprofits themselveswhich now fall into the
hands,either of foreign corporations,or cor
porationsin which the builder reaps little or
noneof the financial benefit.

THE OPPORTUNITY.
To theeyesof thecommitteetheopportunity
is inconceivably great; it belongsto usmore
than to any others. We happento bethrown,
throughtheconnectionestablishedby our cen
tral body, into a positionwherewecan handle
suchbusinesswith a facility andcertaintythat
no outsiderscan possiblyobtain. We furnish
the whole apparatus for perfect operation
throughexperiencein thebusinessof building,
through our existing organizations and the
readychannelof Information they offer; and
besidesthis, in caseofany failure of individuals
to carry out their contracts, insteadof being
obligedto go to outsidersto repair the breach,
we, beingbuilders,can repair it ourselvesat a
minimumcost,and sometimescan turn even
an apparent lossinto an actualprofit.
Your committeecommendthis matterto the
convention as one of the mostcompleteand
satisfactoryof undertakings,onethat theybe
lievewill surely result in vast benefits—bene
fits appreciablein the easierconduct of the
contractors' business,in the security of the
public, in the strengtheningof the national
andall filial bodies,financially and everyway.
If this report beapprovedby theconvention
your committeeasktheadoptionof the follow
ing resolution:
Resolved,That the Committeeon Builders'
Surety Companybe and is herebycontinued
asa standingcommittee,and is instructed to
secure,as soonaspossible,the establishment
of a companybasedupon thegeneralplanand
conditions outlined in this report. Respect
fully submtted,
A. McAllister, Chairman;
George C. Prussinq,
J. Milton Blair,
Edward E. Scribner, ^Committee.
John J. Tucker,
John S. Stevens,
William H. Sayward,

wood, renders the designs of doors pre
sented on this and the opposite page of
more than usual interest. The author of
the design is Mr. C. Yf. Sumner, of Buf
falo, N. T. Upon one page is shown the
elevation and details of one style of door
finish, while on the opposite page is pre
sentedthe elevation and details of another
style. The drawings are made to scale
and are so clear and distinct as to enable
any carpenter to execute the work. The

that they may afford valuable hints to
those called upon to execute jobs involv
ing interior finish.

Fire-Proof Construction.

It would be no particular humiliation to
an architect or builder to have to inform
his client that he has been obliged, for
economy, for convenience, or for whatever

Designs for Doors.

The increasing attention which is being
given by architects and builders to the in-

Dining Room Finish. —Finish of Door and Wainscotting.—Scale, % Inch
to the Foot.—C. W. Sumner, Buffalo, N. Y.

terior finish of buildings, and the tendency
to finish first-class work in the natural

Details of Door and Wainscotting, with Sectionthrough Same.—Scale, 1 Inch to the Foot.

other satisfactory reason he may wish to
assign, says E. M. Shaw, to use stone and
iron in the construction of the building;
that these materials look well and afford
many advantages for the transaction of
business; that they may probably last a
long time and in the end prove very
economical. There are, however, insepar
able from their use, two dangers which
should be ever present to the occupier's
mind and which should be guarded against
in every possible way, the one frequent in
occurrence, but generally moderate in ex
tent, the other happily rare in occurrence ;
but, when it doesoccur, in the last degree
serious, and sometimes altogether over
whelming. The first is the danger of a
shock, the second, that of sudden change
of temperature; and if these points can
only be impressed on those who build and
those who occupy buildings this article
will have done its work. Nothing is

designs are neat and effective and we
present them to our readers in the hope



134 June, ie90CARPENTRY AND BUILDING
needed but for those who have the knowl
edge to tell the simple uncontrovertible
truth to thosewho cannot know it without
being told, neither deceiving themselves
nor using language of a dubious kind, or
of any kind which can be twisted into a
meaning likely to deceive others. If this
be done the danger will be thoroughly
recognized and understood, and it is
hardly too much to say that, practically,
when a danger of this kind is really known ,
it is already half guarded against. Sup
pose a ship to be sent to sea, the builder
and owner both assuring the crew that she
was properly found and able to stand any
storm, but omitting to mention that she
was fitted below water with a valve or sea
cock, which, however useful for many
purposes,would require attention in heavy
weather to prevent it opening. A storm
arises, but before it has attained half its

naturally retort that they demur even to
this, as they did not get an opportunity of
testing it ; that they had beentold but half
the truth, and that if they had only known
the whole, they could have effectually
guarded against the danger, and would
certainly have had no fears or anxiety
whatever on the subject.

dangers which are inseparable from the
useof such materials and form of construc
tion as are adopted, and not attempt, after
a disaster, to screeu themselvesunder the
plea, which may sometimes be used, but
never with real fairness, that the building
did not yield to the effects of fire. Even
where the walls are made of sound well-

^

%

.'
.^

/

\

burned bricks laid in best ce
ment, what is their use if some
material inside, on the appli
cation of heat, fractures them
or removes them altogether at
the very momentwhen they are
most required to stand firm ?

They are only asthe findings of
the supposed ship, which may
or may not be very good in
themselves, but get no oppor
tunity of being fairly tested.
It must be strongly asserted
that before f. building can be
fireproof it must first be heat
proof, and that no building
with any exposed metal form
ing an essentialpart of its con
struction can be truthfully so
designated.

Dining-Room Finish. —Sectionand Details of Door and Wainscotting.—Scale, 1 Inch to the Foot.

bight the vessel founders and many lives
and much property are lost. Who is re
sponsible for such a loss ? The builder
and owner may say that they have
told the truth, as the vessel was
properly found; but the crew may

It is earnestly to be hoped that the time

is approaching when the constructors and
owners of buildings destined to carry large
quantities of heavy goods, will recognize
the responsibility to warn the occupiers,
and those who labor under them, of all

Portland, Orb., is one of
the cities where there is a

strike of workmen in the build
ing trades. The Builders' Ex
change of Portland have pub
lished a notice in the local
press inviting idle, skilled
workmen to cometo Portland,
and guaranteeing that all who
avail themselves of the offer
will be given preference over
all applicants for positions
open. The trades affected and
the prices that will be paid
are as follows: Carpenters,

$3 to $4 for 9 hours ; painters, $
3 and

upward for 9 hours; plumbers, $4 for 9

hours; plasterers, $5 for 8 hours; brick
layers, $6 for 9 hours ; cornice makers and
roofers, $ 3

.

50 for 9 hours; tinners, $3 for 9

hours, and hod carriers, $3.50 for 9 hours.
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THE NATIONAL ASSOCIATION OF MASTER BUILDERS.
By W. H. SAYWARD.

THE
REASONS for thedevelopment of
the National idea among builders in

the various cities of the United States are

varied and far-reaching, and to attempt to

give them all in the scope of a short arti

cle is exceedingly difficult. The idea has

prevailed to a certain extent that this

National organization was undertaken on

account of the development of organi
zations of workmen in the building trades,

and on account of arbitrary action on their

part. While this may have been one ele

ment among the many which produced the

National Association, it was by no means

the most important one; and though its

pressurewas immediate and urgent, it still

would not have warranted the amount of

thought and labor which are necessaryfor

the erection of a National Association.

Builders as a classare more similar in their

requirements than possibly any other

profession or calling, and the various

branches comprehended under the one

generic term "building" are intimately
blended with each other and dependent

each upon the other in daily contact in the

one common calling. The conditions sur

rounding the builders' profession are also

identical all over the country, and indeed

may virtually be considered as practically

the same in everycountry ; therefore it was

conceived to be very possible that a com

mon benefit would accrue by the uniting

of builders in a central organization,

which would develop into definite form

methods and customs for general observ

ance which had previously become very

diverse, even though the demands and

conditions were entirely similar.

BUILDERS' METnODS.

This conclusion beiiig reached, the only

other point necessary for consideration

prior to atempting an organization of this

character was this : Are the practices and

methods at present common among build

ers in the various cities of the country of

such a character as to warrant a general

attempt at reform ?

A careful and systematic investigation
based upon this theory soon developed the

fact that reforms were very much needed;

for although the business of building in

all its ramifications was, to say the least,

as vast in its amount as that of any one

other industry in existence, there was vir

tually no harmony of action among those

who were carrying it on, and no definitely
established practice even in any one par
ticular locality. The various communities

of builders in the principal cities of the

country were all working in ignorance of

the principles and action of each other,

and this ignorance caused frequent and

disastrous discord. The attitude afsumed

by builders of one city were often so dia

metrically opposed to the attitude of their

brother builders in neighboring cities that

the effort of either group to sustain any

particular principle became neutralized.

The true relation of the builder toward
the owner and architect was found to be
almost invariably poorly understood, and
the practices and methods prevailing were
almost as many and as diverse as the num
ber ot architects and owners. The prac
tice of one officewould perhaps be entirely
distinct from the practice of the nearest

neighbor, while the practices of the whole
as a class had become abnormally de-

each caseweie presented to him, rather

than uniting with his fellows of the same

calling in creating a general practice more

consistent and beneficial for the interests
of the whole class.

UNIFORMITY OF WAGES.
It was also readily discovered that rela
tions of builders with each other, either as

general contractors or as contractors in the

various branches of building, were sadly

Master Builders1Exchange Philadelphia. —(SeeArticle page 143.)—Floor Plan of Permanent
Exhibition Department.—TheArrow indicates Position of Camera for View on page 160.

veloped upon the side of the owner, the
interests of the builder and contractor

being as a whole substantially ignored.

This condition of things was largely at

tributable to the negligence of the build

ing fraternity, they never having taken

pains enough to formulate ageneral policy,

each individual accommodating himself to

the circumstances and conditions which in

in need of a change for the better to bring
about some definite and recognized system
for the establishment of just and equitable
practices. In this connection it was ap
parent that the rapid facility of connection
between the various parts of the country,
which enables contractors in the building
trades to carry on business in many places
formerly too remote for action, made the
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establishment of identical usages and cus
toms extremely desirable in order that fair
competition and just relations might pre
vail for themselvesand others with whom
they would naturally become competitors.

NEGOTIATIONS WITH I,ABOR.

In addition to thesefundamental reasons
for establishing a congress of builders, it
was plainly seen that the vexing questions
arising under the agitation which has pre
vailed for the last decade, under the com-.
preheDsive title "The labor problem,"
would be met upon broader grounds
through such an instrumentality, and more
quickly result in a satisfactory and peace
ful solution through the ready comparison
of views and experience, and the formation
of a general policy in this direction, which
should or might underlie the action of the
builders in their separate environment.
Accompanying these principal needs for
united action was an array of minor mat
ters which do not require particular refer
ence, but which formed a background of
importance and demonstrated the extent
of possible effort for such an organization.
The conclusion was quickly reached, there
fore, that the magnitude of the interests
involved and the manifest need for im
provement was sufficient warrant for the
establishment of a National Association,
and the experience of the first three years
of its existence demonstrates that no mis
take was made in the undertaking. It is

,

perhaps, unnecessary to say that in this, as
in other organized effort, progress has been
slower than the enthusiasmof its promoters
anticipated, yet the gains madeare already
so substantial that the result already ob
tained by uniting the builders all over the
country in a comprehensive and definite
effort has been worth all of the trouble
and expense involved.

PURPOSES OF THE NATIONAL ASSOCIATION.

It may be well to concisely restate the
purpose of the National Association and
its methods of work, referring particularly
to someof the important matters that have
been already undertaken, and which are in
progress of establishment. In the first
place it should be stated that it was de
cided that representation in the National
Association should be obtained only by
local organizations of builders, and when
possible by organizations representing col
lectively the different branches of trade
rather than by individuals selected at
random and who would only represent
their personal views, and the association
was organized upon this basis. The pur
pose of the National Association may then
be stated to be to provide opportunity for
constant, systematic and thorough consid
eration of any and all subjects of impor
tance to the building fraternity by men of
experience selected by and representing
organized bodies of the building fraternity
in all parts of the country, and, through
comparison of the customs, practices and
conditions of many places, to devise com
mon methods for the general betterment,
thus blending local issues into national
ones, and securing the aid and assistance
of many individuals in many localities in

establishing needed reforms. Its purpose

may be broadly stated to be to systematize
and unify the customs and practices of

builders in their relations to each other as

well as in their relations to the community
at large, to accurately define and specify
the rights of builders as such in all points
of contact with others, and to secure that

strength for the maintenance of better

methods which cannot fail to result from

harmonious and cumulative action.

METHODS OF WORK.

It proposes to work for these ends in the
following manner- The central body is

to hold yearly conventions for consultation,

to which each affiliated body is to send

representatives or delegates. At these
conventions the various questions of im

portance which are constantly in need of

attention, as well as those that may arise

during the year, will receive the consider
ation of builders from many and various
sections of the country, and the conclu
sions reached (which cannot fail to be of

great significance and weight on account

of the widespread character of the repre

sentation) will be conveyed to filial bodies
in the form of "recommendations," which

they will be urged to follow, to the end
that the customs among builders all over
the country may be substantially the same,
and their action upon any important meas
ure consistent and uniform.

The policy thus outlined at yearly con

ventions asthe best upon general principles
will be constantly fostered by the officers
and committees elected or appointed, and

every effort made by them to encourage,
aid and assist filial bodies in carrying them

out. The Executive Board is particularly
charged with the duty of securing the

affiliation of associations of builders not

already joined in the work, and in organ

izing such bodies in cities or towns where
none have previously existed in order
that there may be as wide and complete an

influence established as possible.
This statement, though brief and fairly
concise, covers a field of possible work,
the magnitude of which must be plainly
apparent. Reference to a few of the most

important matters thus far undertaken will
be sufficient to demonstrate the value and
need of the wisest counsels, the most

patient attention and persistent endeavor
to secure the hoped for results, and will
at the same time show that the work
undertaken cannot be so well and per
fectly accomplished by any other agency
than this central organization, with its
filial bodies spread all over the country,
through whom its general policy and pur
pose, its measures and reforms are to be

systematically and persistentty agitated
and finally secured. It must not be for
gotten that the readjustment sought for

cannot be and ought not to be hurriedly
obtained. However crying the evil, or
however• shiftless the condition, it has
secured its footing through long neglect,
and it will be an equally slow process to
reform it.

THE APPRENTICE QUESTION.

The apprenticeship question, for in

stance, has fallen into a state of decay,

through the failure of those whose interest

has been most at stake to study the prob
lem and prepare a way of escape. It has
now been taken up in earnest,and the first

designs made for a structure that, to be
more enduring and satisfying than the old
one, must be cautiously and carefully
tested at every step. It is a great under
taking to substitute an entirely new
method for producing the necessarysup
ply of mechanics to fill the constantly oc
curring vacancies in the ranks, but the

proposition has been well presented, the

right parties have taken the matter in
hand, and beneficent results are sure to
follow, beneficent alike to employer and

employee, as well as to the world at large.
It has been frequently said that the neces
sity for wise and consistent handling of the

apprenticeship question was warrant

enough for the existence of the National
Association of Builders, and while this

may be undeniably true, it is equally true
that many other matters of importance
claim its attention and demand its peculiar
and especial services, for which no substi
tute can be devised.

FORM OF CONTRACT.

One of the first reforms undertaken has
been the establishment of a "standard
form of contract," it being very evident
that uniformity in this important matter
was greatly needed. The assistance and

co-operation of the National Association
of Architects was invited, and after

proper consideration was cheerfully given,
and a form was established through the

good offices of a "joint committee,"
which form is growing in favor from
month to month and from year to year.
It has been pronounced by high legal
authority as a very perfect document for
its purposes, and the fact of its uni
formity has made it a most important de
parture and a benefit already of incalcul
able value. The joint committee .which
framed it has been continued for the pur
pose of consultation upon important in
terests that may be brought to its atten
tion, and with power to revise and im

prove the form when in their judgment it
may seem advisable so to do. The crea
tion of this document, which gives defin
ite and uniform security tp the interests
of both owner and contractor, cannot be

overestimated, and in that alone the
National Association has demonstrated
its capacity for serving, not only its own

membership, but the community at large.

BUILDERS' SURETY COMPANY.

Another important undertaking, which

is at present in the early stagesof develop
ment, is the establishment of a company
under the patronage and direction of the
National Association, for the purpose of

giving sureties or bonds on builders' con

tracts. The custom of giving bonds for

the faithful completion of contracts has

been a growing one for some years past,
and contractors have been obliged in such
cases to depend largely upon their friends

for such accommodation, but under the

privileges of this company such bonds

will be given by a National Builders'
Surety Company, which virtually means

all the builders of the country guarantee
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ing each individual contract upon which

bonds are required. The facilities which

exist for undertaking such guarantee by
the membership of the National Associa
tion is superior to that of any private

company, and the reach and efficiency of
such a company is simply enormous.

Further opportunity is to be given in

these columns to illustrate and define the
various channels in which the concentrated

intelligence, experience and ability of the

builders of the United States may be

utilized, and it would be well, therefore,
to consider this article as but partial in
its treatment and to close the present
statement as follows :
The reason for the existence of the Na
tional Association of Builders lies in the
need of consultation among those in a

common calling, to establish fraternal

feeling, and createharmony, asa precedent
and accompaniment to strength. Its pos
sibilities for usefulness cannot be stated,
limited or overestimated. With education
and development and unity as its watch
word, and patience and perseverance as
its tools and weapons, it may safely prom
ise to secure and defend its members from
carelessnesswithin and foes without.

Practical Arbitration.

Whenever there is a dispute between
employers and workmen, no matter what
the line of busiress may be, there is an at
tempt made at settlement by arbitration.
Sometimes it is successful, but more fre
quently it is not ; and then follows a strike
or a lockout, as the case may be, the
struggle being prolonged usually until
one or the other of the contestants has suf
fered so much as to be compelled to yield.
Arbitration, as commonly attempted, fails,
not because arbitration is not the right
thing, but because the special application
of it is not made in the right way, or be
cause the management of it is not in the
hands of the right men. We therefore
use the term practical arbitration in the
senseof indicating something that is ap
propriate to the case, adequate for the
purpose and effective in use. It is hardly
to be supposed that two persons, two
classes of people, or two interests of any
kind, which have lived so far apart as to
know each other so little that getting into
a dispute about some matters or other is
the natural course of events, are in the
best condition for arbitration when the
crisis comes, or that under these condi
tions the opposing interests are likely to
be well served by the friendly mediation
of disinterested persons On the other
hand, it will be admitted that the more
intimate the knowledge that each of the
persons or classes of people has of the
other's affairs, the easier it will be to ar
range difficulties when they arise, if indeed
they comeup at all. Practical arbitration,
then, means also preparation for the set
tlement of disputes long before the evi
dence that differences exist has made its
appearance. A plan which embodies this
idea, and which it is believed is only
the forerunner of others of the same
kind to be introduced into the building
trades everywhere, has recently been
adopted in the freestone trade in Boston.
As many of our readers know, there has
been a dispute between employers and
workmen in this line in and about Boston
for many months past which now is
happily settled. The solution that has
been discovered is that of the workmen
who are disposed to be reasonable to
abandon their old organization and form a

new one, the cornerstone of which is .the
provision for a joint committee of employ
ers and journeymen to settle all disputes.
A similar provision is made in the by
laws of the Contractors' Association. The
new organization among the workmen is
known as the Journeymen's Progressive
Stone Cutters' Association. Before pre
senting the rules of the organization it is
only fair to state that in arranging de
tails and bringing about the adoption of
this plan by both parties, Mr. W. H.
Sayward, secretary of the Master Builders'
Association, has been an indefatigable
worker, and that to him more than to any
other one man is due what promises to be

2. To secure the establishmentof such a
methodit is absolutelynecessarythat there be
associationsof employersand associationsof
workmen,to act asauthoritativebodiesin the
premises,in order that the actiontakenmay
representasfairly aspossiblethecollectivein
terestsof both parties,and in order that the
practicesrecommendedmay throughthem be
moregenerallyadopted.
3. No associationentitled to recognitionas
an authoritativebodyshouldeitherm its form
of organization, or through its by-laws, rules
or practices,attempt to independentlyand ar
bitrarily control or influence the action of
others, but recognizing the rights of others,
should adopt measuresthat will leadto joint
consideration and joint action in all methods
of mutualconcern.
4. Associationsestablishedon theprinciples
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a step forward in the peaceablesettlement
of labor troubles. The agreement in full
is as follows :

The Freestone Contractors' Association of
NewEngland, and the Journeymen'sProgres
siveStonecutters'Association of the City of
Bostonandvicinity, beingabout to enter into
an agreementfor mutual benefit,do hereby
severallyand jointly assentto the following
propositionsasa

DECLARATIONOF PRINCIPLES.

1. It is possibleand desirableto unite in es
tablishing a methodby which the interestsof
workmenand the interestsof employersmay
each receive just consideration,and.through
which therelationsof eachto theothermaybe
harmoniouslyadjusted.

herein expressedshould be heartily encour
aged,all persons eligible theretoshould be
urgedto join, andeverylegitimateeffortmade
to convince themthat it is their duty to unite
with their fellowsin all honorablemethodsfor
theestablishmentandmaintenanceof just and
properpracticesamongthemselvesandin then-
relationsto others,and contractorsshould de
clineto employworkmenwhowill not join as
sociationsthusequitablyestablished.
Beingof onemind on the foregoingproposi
tions, the two organizationsdo herebyenter
into the following

AGREEMENT.

For thepurpose of establishinga methodof
peacefullysettlingall questionsof mutual con
cern,we, Tne Freestone^Contractors'Associa
tion of New England, and The Journeymen's
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Progressive Stonecutters'Association of the
City of Bostonandvicinity, agreethat no such
question shall beconclusivelyactedupon by
either body independently,but shall be re
ferred for settlementto a joint committee,
which committeeshall consistof anequalnum
berof representativesfrom eachassociation.
The parties hereto agree to abide by the
findings of this committeeon all mattersof
mutual concernreferred to it by eitherparty.
It is understoodand agreed by bothparties
that in no event shall strikesor lockouts be
permitted,butall differencesshallbesubmitted
to the Joint Committee,andwork shall pro
ceedwithout stoppageor embarrassment.The
Joint Committeeabove referred to is hereby
createdandestablishedandthe following rules
adoptedfor its guidance:

RULES OF JOINT COMMITTEE.

1. This committeeshall consist of not less
than six members,equally divided between
the associationsrepresented,and no action
shall betakenby thecommitteeunlessthe full
numberof eachdelegationbe present.
2. Themembersof this committeeshall be

appointed by their respectiveassociationsnot
later than the14th of Decemberof eachyear.
Vacanciesoccurring in eitherdelegationto be
filled by remaining membersof such delega
tion.
3. The duty of this committeeshall be to
considersuch matters of mutual interest to
the employers aud theworkmen as may be
regularly referredto it by eitherof theparties
to this agreement,transmitting its conclusions
thereonto eachassociationfor its government.
1.A regular meetingof thecommitteeshall
be held not later than the third Monday in
Decemberof each year, at which the special
businessshall be the fixing of the hours of
labor and the rate of wagesfor the ensuing
year. At this meetingalso a codeof practice
to be observed by workmen and employers
shall be adopted covering all points upon
which the interests of the two parties come
in contact.
5. Specialmeetingsshall beheldwheneither
of thepartiesheretodesireto submitanyques
tion to thecommitteefor settlement.
6. For the proper conduct of businessa
chairmanshall bechosenat eachmeeting,but

heshall presideonly for themeetingat which
he is so chosen. The duty of the chairman
shall bethat usually incumbenton a presiding
officer.
7. A clerk shall be chosenat the annual
meeting to serve during the year. His duty
shall be to keeptrue and accurate record of
themeetings,transmitall findings to theasso
ciations interested, and attend to the usual
dutiesof the office.
8. In voting, a majority of the committee
shall rule. In case of a tie vote an umpire,
selectedaccordingto rule 9, shall cast the de
ciding vote.
9. In casethis joint committeeshouldfail to
agree upon any point submitted to vote an
umpire shall bechosenby thecommittee,pre
ferably a judge of someof thehigher courts
in New England, if thematterin consideration
be important enoughto demandsucha selec
tion, but in any event somedisinterestedper
son in.no way connectedwith the building
trades, and his vote shall beconsideredfinal
andbinding.
10.No amendmentsshall be made to this
rule exceptbyconcurrentvoteof bothparties.

A BUILDERS' EXCHANGE.
First and Second Prize Essays in our " Builders' Exchange Competition >j

FIRST FRIZE ESSAY.

BY WM. J. FRYER.

What advantages accrue to the members
of a Builders' Exchange ? Briefly an
swered they are : First, convenience and
facility for transacting business. Second,
- an extended opportunity to learn of what
work is in the market to be estimatedupon.
Third, a knowledge of the demand and

supply of labor and the ruling rates of
wages. Fourth, an acquaintance with
materials through the samples exhibited,
including specialties used in construction.
Fifth, entertainment and instruction for
the membersand their families, by lectures
given on the arts and other subjects di
rectly appertaining to their daily business
and living.

WHO COMPOSEAN EXCHANGE.
It goes without saying almost that the
persons who go to make up the member
ship of a Builders' Exchange are men en
gaged in the erection of buildings, masons,
carpenters, stone men and iron men. But
how various are the ramifications of these
trades, how many other and distinct lines
of business must work together in pro
ducing a building in its entirety is quite
astonishing when considered in detail,
and who therefore are alsoeligible to mem
bership.
A mason contractor sublets his work to
several branch contractors, and obtains
his materials from several separatesupply
men. In enumerating excavators, blue
stone men, granite men, marble men, brick
men, sand men, plasterers, the list is not
half gone over; besides, he employs his
own stone masons, bricklayers, laborers
and other help.
A carpenter contractor also sublets por
tions of his work, and buys from various
supply men. A list consisting of framers,
stair-builders, timber dealers, lumbermen,
sash and door manufacturers, roofers,
painters, does not by any meansenumerate
the whole, besides the employment of
journeymen carpentersand other help. An
alphabetical list of the trades having a di
rect connection with buildings would be
long and be tiresome reading, but every
building must have plumbing, gas fixt
ures, furnaces or other heating appliances,
mantels, dumb-waiters or elevators—
where, indeed, doesthe enumeration stop ?

Now, these trades must work in to
gether and at the right time. The em
ployers on any one building must fre
quently seeeach other and give and take
directions. The mason will be ready for
a tier of beamson a certain day ; the car
penter not only wants to know that fact
but the mason wants the carpenters' as
surance that the beamswill be put on. The
carpenter contractor needs to notify his
framer. The iron man needs to be notified
to set up the interior columns on that par
ticular story. Innumerable are the similar
cases.
How are thesemen to see each other ?
It is a dreadful waste of time going around
to the different shops and manufactories to
communicate these orders, and too often
the right man to see is absent when a call
is made at their places of business. The
Builders' Exchange is at once the remedy
against delays and the means for securing
expedition in all building transactions.
At the Exchange, during the noon hours
of every week day, builders and those en
gaged in carrying on business in connec
tion with building operations congregate
for obvious purposes. Should one man
fail to seeanother whom hehoped to meet
there, he drops a brief request for an ap
pointment for the following day at a
usual hour, the note going into the letter
box supplied for each and every sub
scriber to the Exchange.
HOW TO ESTABLISH AN EXCHANGE.

Having outlined the business advan
tages of an Exchange and briefly stated
what class of persons should be brought
into membership, let it now be supposed
that no such organization exists in a
thriving populous city. In what manner
and on what basis can a Builders' Ex
change be established? A moving spirit
calls a meeting of a few prominent master
builders. They respond. A circular call
is issued for a general meeting of all the
various tradesmen. The numbers and en
thusiasm of those who attend that meet
ing will astonish the prime movers. A
committee on organization is appointed to
report at a future meeting. The commit
tee send and get— for the asking—printed
copies of the constitution and by-laws
from Builders' Exchanges in severalof the
older cities ; they adopt portions from one
and portions from another of these pam
phlets, and make up a constitution and
by-laws to their entire liking. As a
matter of course what they prepare will

be acceptable when their report is pre
sented to the general meeting. Whether
the Exchange should be an incorporated
body is also a question for the committee
to decide. In almost every State simple
and effective laws invite such bodies to
put themselvesunder the operation and
control of law, and it is advisable so to
do. It is not an expensiveor complicated
matter to file articles of association and
obtain a charter, and thus become an in
corporated body, with all the usual rights,
powers and liabilities that appertain to
social, business or manufacturing com
panies.

LOCATIONAND KIND OF BUILDING NEEDED.

Assuming all this to have beendone, the
election of officers follows. It will be an
honor to be president or treasurer, or one
of the managers or trusteesof such a body.
Then comes the question of a permanent
location for the Exchange, whether to
lease suitable quarters or to buy a build
ing. The latter course should be decided
on at the very outstart. Whatever is to
be paid on the property should be made
up by an issue of bonds, the interest on
same to be paid from the annual dues of
the members. The annual dues must be
placed at a figure that will cover all the
running expensesof the Exchange, includ
ing interest on mortgage, interest on bonds
and sufficient in addition, when added to
other sources of income, to createa sinking
fund for the redemption of the bonds and
the eventual payment of the mortgage.
Two floors of the building will be re
quired for Exchange purposes. The re
mainder can be rented for members'offices
or other uses. A store building will be
the best for the purpose, the ground floor
being roomy and deep and well lighted,
to be used as the general room. The sec
ond floor should be used for a permanent
exhibition of building materials and ap
pliances, the floor space, the wall space
and shelf space for exhibits being charged
for at moderate rates. A portion of the
second floor should be divided up into
small private offices for the general use of
the members, where they can retire and
transact any private business.
On the ground floor, and preferably at
the rear of the same, offices should be pro
vided for the use of the president, secre
tary, managers and other officers of the
Exchange. The main room should be fur
nished with plenty of chairs ; two or three
spaces should be railed off, with a desk
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and a chair or two in each; stand-up desks
in the center of the room or along the
walls for convenient use, and a liberal sup
ply of pens, ink and paperalways in readi
ness.
A janitor, to give his entire time to the
care of the rooms of the Exchange, must

ing an increase in value in purchasing the
property.
Architects, when they find that their
builders can generally be found at the Ex
change at the noon hours, will find it most
convenient to sendmessagesto them there.
The privileges of the floor of the Exchange

Master Builders' Exchange, Philadelphia. —Third Floor Plan. —Arrow shows the Position
of Camera for View on page 143.

be employed and suitably paid. During
the active hours of the Exchange he should
be stationed at the entrance door, to an
swer such questions asmay be put to him,
and to find any member present that a vis
itor may want to see.
On the main floor as many letter boxes
should be provided as there are members,
each box being liberal in size and dis
tinctly numbered and plainly marked with
the name of the member to whom its use
is assigned. The janitor must see to the
receiving of mail matter from the post
office delivery and distribute the mau so
received to the proper boxes, and mail
such matter as the members deposit in the
proper place.

THE PURPOSES FOB WHICH AN EXCHANGE
HAT BE USED.

The Exchange rooms should be kept
open all day long, but the active hours
should purposely be kept short, from 12m.
to 2 p. m., in order that the attendance
can be concentrated, and thus secure one
of the very greatest advantages—the op
portunity for men to meet men at a stated
time and place.
Allmsion has been made to the advan
tage and convenience offered to a con
tractor to meet his sub-contractors and
material supply men, during the progress
of his building, through the medium of an
Exchange asaplace of common attendance.
It must not be overlooked that it is quite
as important for such contractor to meet
these verymen before he gets his contract,
while he is estimating on the work, as he
must get sub-bids and prices for various
articles. To attend the exchange at the
noon hours will be found not an incon
venient duty. Nearly every builder has to
go to the business center of the city once
a day, to an architect's office, perhaps, or
to a bank or to make a call upon an owner.
The Exchange building should therefore
be located not far from the business cen
ter, but neednot be where property is the
most expensive. A wise selection, how
ever, should be made with a view of reap-

should be extended to all architects in
good standing. Builders, by coming in
contact with each other, will lose much of
their natural asperity and jealousy. They
will find that their neighbors are not such
bad fellows after all. They will have op-

pressly provide that each member shall be
free to employ whomsoever he seesfit, and
for whatever compensation he may deem
best; and also to sell his products at any
price, and on any terms he may please.
In no way should individual liberty be
abridged or restricted by Exchange action.
The Exchange, as a body, can in many
ways be of public service. Politics must
be kept out, but there are many matters
arising in every city where Democrats and
Republicans can meet on the common
ground of the public good; questions of
taxation, assessments, public improve
ments, such as sewering and paving of
streets, laying out of parks, building of
docks, laws relating to the construction of
buildings—a host of questions where the
expressed wishes of a united body of
builders would be most potefit and exceed
ingly proper to emanatefrom them. They
could thwart rascality in public contracts
and do much toward good municipal gov
ernment, at the same time being always
liberal asto public expenditures in all that
will advance the growth and prosperity of
their city .
To the Exchanges throughout the coun
try it is becoming quite the common prac
tice to send plans for United Statespublic
buildings to be erected in their respective
localities, with an invitation that bids be
submitted by members, it being assumed
that most, if not all, the reputable build
ersaremembersof the Exchange wherever
such exists. Thus, not only is competitive
work opened up to the members, but
membership is looked upon as a badge of
good standing. An Exchange naturally
excludes from its membership men of evil
repute and endeavors to gather in all
eligible persons of good character.
The Exchange can give entertainment
and instruction to its members, as well as
add to its treasu-y receipts, by providing
a weekly lecture during the winter season
on subjects that relate to buildings. All
through this country are men qualified
and ready to lecture on architecture, on
construction of buildings, on sanitary and

Plan of Fourth Floor, showing Arrangement of Officesfor Tenants.

portunity to counsel with each other on
labor questions, and when strikes occur
can stand shoulder to shoulder together.
The Exchange, as a body, should not in
terfere with the workings of natural laws,
or make combinations to control wages or
products. Its constitution should ex-

health matters in connection with build
ings, on laws regulating the construction
of buildings, on the method and system of
buildings in foreign countries. Such
lectures would be instructive and edifying
to all persons engaged in the building
trades, but would add money to the treas
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ury of the Exchange from the sale of tick
ets to the general public.

LITERATURE AND USEFUL INFORMATION.
The Exchange, without endeavoring to
gather together a library, in the ordinary
senseof that term, should have in accessi
ble shape all the current architectural and
building publications of this country and
of England, at least. It should obtain
and classify trade catalogues and price-
lists for rapid and easy reference.
Then there is the National Association
of Builders, in rtality a union of Ex
changes, and whose intention is to take
into the fold all Exchanges as fast as they
come into existence. The fundamental
object of the National Association is to fos
ter and protect the interests of all con
cerned in the erection and construction of
buildings, to acquire, preserve and dis
seminate valuable information connected
with building trades, and to establish uni
formity and harmony of action among
builders throughout the country by pro
mulgating and advocating through the
Exchanges such general systems as will
not conflict with local customs and inter
ests. These intentions, when carried out
through the representatives from the dif
ferent Exchanges, each organized Ex
change being entitled to one delegate at
large, and one delegate in addition for
each 50 membersor fractional part thereof,
must result in placing before every indi
vidual member of the Exchange much
valuable information and useful knowledge
that could not be obtained from any other
source, and ,by securing uniformity in the
wording of contracts, by a uniformity in
the system of apprenticeship, by securing
a uniformity of lien laws, by a uniform
system of employing labor by the hour in
stead of by the day, by endeavoring to
prevent strikes, lockouts and other dis
turbances, in all these things the direct
interests of the members of the Exchanges
are to be benefitted, protected and ad
vanced, and at the same time the interests
of all employeesin the building trades are
to be correspondingly benefited.

ARBITRATION COMMITTEE.

Within the Exchange should be an
Arbitration Committee, to be elected an
nually and to serve whenever called upon
in business matters of dispute between
members who may agree to abide by the
decision of such committee. An Arbitra
tion Committee will also be found useful
in settling difficulties between masters
and men, for by far the greater number of
workmen recognize the fact that employ
ers are better friends to the mechanic than
labor agitators.
No one can look with disfavor on a
Builders' Exchange, organized in the way
that such Exchanges invariably are. In
deed a Builders' Exchange is a needed
institution in every city of considerable
size in this country, and are a direct ad
vantage not only to the individual mem
bers thereof, but to the city itself in which
any such Exchange is located.

the contractor and receive his instructions,
as well as to consult with other mechanics
whose material must be wrought in con
formity with his own.

SECOND PRIZE ESSAY.

BY WM. F. BERAN.

A Buildera' Exchange is a voluntary asso
ciation of employers, comprising those en
gaged in all the various avocations neces
sary to the erection of buildings, and
should number in its membership every
trade, from the excavator who strikes the
first pick into the ground to themanufact
urer who furnishes the key with which to
close the completed house. Every man
who furnishes aught that goes into the
structure has business with the general
contractor or superintendent, and it is of
vast importance to each sub-contractor to
be sure of a time and place where he can
expect, with a degree of certainty, to meet

PRINCIPAL OBJECT.
Thus, the prime object of a modern
Builders' Exchange is to save time. In this
respect it is in consonancewith the dny we
live in, when thought and hand are all
alive in devising machinery to produce in
one day the work of former weeks. In a
real live Exchange, whose members grasp
this main feature, more effective work is
done in the 60 minutes of ''change hour "

than formerly could have been done in a
day's time by driving from office to office
after those with whom we have business.
And to effect this object the first requisite
is to infuse into the membership, the neces
sity of being promptly onhand, eventhough
one member may know of no especial busi
nessfor him ; no one can tell but that other
members may want him, and possibly
come solely to seehim. Just how to im
press this necessarytruth on the miud of
every member, so that it will have force
sufficient to bring eachone to the Exchange
is the problem not perfectly solved. It is
the experience with all new Exchanges
that much labor and thought is required
before their memberscan be brought from
their former method to make proper useof
the valuable privileges anExchange offers.

SELECTION OF MEMBERSHIP.
One method is in the selection of the
membership, and this involves the ques
tion of who should be esteemeda valuable
acquisition to such a body. The cardinal
principles which should guide in this se
lection seem to be good standing in the
community, good credit and active, ener
getic conduct in business. The first two
are almost essential to successin any build
ing trade, and the last will be found in
one whose time being fully occupied will
value the Exchange as a means of saving
it. By credit and good standing in the
community is not meant that a manmerely
pays his debts because he can be com
pelled to do so, but rather because he
recognizes that by promptly and honor
ably meeting his obligations he is enabled
to purchase his materials at the lowest
cost, and so quote lower prices on his own
product than a time purchaser could do,
which is of too great value to be lightly
trifled with. Exchanges of this kind are
not supposed to look at a man's moral or
social relations, except in so far as they af
fect his business standing. But too much
ere cannot be exercised in examining
into an application before the applicant is
admitted to membership. Too often in
newly organized Exchanges it hashappened
that in the anxiety to obtain a large mem
bership persons have been admitted who
have brought discredit on the entire body.
The quality and not the mere number
should be looked after. This should be
carefully watched, especially in the early
years of an Exchange, and the namesof all
applicants should be publicly posted in the
meeting room of the exchange, and mem
bers encouraged to assist the officers in ex
cluding objectionable persons. But no
petty jealousy or personal dislike should be
allowed to prevent an otherwise desirable
firm or person trom uniting with the asso
ciation.
MAIN FEATURES OF AN EXCHANGE.

Besides the saving of time other ad
vantagesnaturally follow. A body of in
telligent men cannot meet day after day
with others interested in the same general
class of business without forming ac
quaintances; without conversing on new
methods, new machinery and processes
for labor saving, or economical manage
ment. Again, the social feature is not one
to be despised. How often do we think
and say harsh things of a competitor with
whom we have no personal acquaintance;

and who has not found by experience that
"he isn't such a devil of a fellow after
all."
Another and more valuable feature is
the additional character and weight such
an association gives to• the building
fraternity in general. When an organiza
tion of this kind presents a petition or
protest, for or against any project, it goes
as the united expression of an intelligent
body, and not as the opinion of one man.
When this association finds laws burden
some to the building interests, or perhaps
too lax in their application, or not suffi
ciently restrictive to compel a reasonable
degree of safety in such work as their
members are doing, how much more ef
fective is the power of asubstantial organ
ization to that of an individual protest.
The various committees can be selected
from experts on the subjects to be treated,
and in almost every Exchange men can be
found better informed on the various
branches of business than can be readily
gotten together outside.

GOVERNMENT.

The government of Exchanges should be
as free from restrictions on the independ
ence of its members as possible, but it
should never be forgotten that every mem
ber owes a duty to the association further
than that of paying dues or fees, and as
the individual members should be im
pressed with this responsibility, so should
they be given a voice in the selection of
their officers and directors. In all Ex
changes, so far as we are informed, the
government rests on the American prac
tice of majority vote. By this rule the
officers,are elected for annual terms, and
the Board of Directors for a like time.
This is in some casesvaried in the election
of the Board of Directors, by electing a
stated number for varying terms, so that
after the formation of the original board
only a limited number, usually one-third
of the whole, are elected at each annual
meeting. This variation has a number of
points of advantage, as it prevents any
very radical change of management, such
as might be brought about by temporary
enthusiasm for an individual or project.
In all Exchanges the president is purely an
executive officer, having no authority or
power to bind the association without the
consent of the Board of Directors. And
by this arrangement any question affecting
the welfare of the Exchange must be dis
cussed by a large and presumably in
telligent portion of the membership.
In some Exchanges two classes of mem
bers are allowed, the corporate and
the non-corporate. The former class is
restricted in number, but enjoys greater
privileges than the non-corporate. Thus
the non-corporate class have no vote on
many subjects that are of vital importance
to the general good, and in all meetings a
member of this class is liable to have his
vote challenged should he not be perfectly
informed as to the exact limits of his mem
bership. This double classification has
almost invariably been a fruitful source
of irritation wherever it has been adopted,
and it seemsstrange that it is still usedby
new Exchanges. The original reason for
adopting it was to insure the control of
the association to the mechanical firms, in
contradistinction to the material men.
But the sameobject is readily attained by
other means, and this very unpleasant
feature eliminated. The uniform class of
membership, where each one has an equal
voice and equal right to be heard on all
questions, seemsto be the more independ
ent method.

HOWAN EXCHANGESHOULDBE SUPPORTED.

Exchanges are supported by initiation
fees and annual dues or assessments,and
the amount of them is usually fixed by the
directors previous to the annual meeting,
and there submitted for the approval of
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the entire body. The amount necessaryto
defray the regular current expensesshould
be shown, and a liberal allowance made
for unforeseen but necessaryoutlays. An
Exchange should never be allowed to close
the year with a deficit in the treasury.
Besides these allowances in every yearly
assessmentthere should be imposed a reg
ular tax or amount over and above the
necessaryexpense items, to form a nucleus
or capital to meet any unusual expense.
This accumulation of a sinking fund has a
great moral effect on the membership, for
it tends to diffuse confidence in the stabil
ity of the organization, and every man
who feels a pride in the association will be
more willing to build it up to still further
prosperity. Besides there are many men
in every community who would be of
great strength to the Exchange, but who
are unwilling to lend their namesand in-

their pockets, in such a manner as no more
forcible way can be found. It is not
necessaryto pay more for your goods, for
in every Exchange are the very men who
are there for the purpose of selling and
contracting, but many members are un
willing to recognize the duty incumbent
on them to make their contracts with those
who have joined handswith them in order
to facilitate each his own business.

LOCATION AND ARRANGEMENT OF
BUILDING.

So much for some of the points of gov
ernment and usefulness of the organiza
tion. Much could be said on all of these
and a thousand other points of interest,
but one most important thing must rtill be
added. The location of the place of meet
ing is of too much consequence to be
passed over. Every Exchange should be

the Exchange should everything be clean,
tidy, and of the best. Light, com
fort and every convenience should be in
sisted upon. No dark, cheerlesscorner,
but rooms suitable to the size of the mem
bership, on good thoroughfares and well
furnished, so that when a member has oc
casion to invite any man to meet him he
can feel the assurancethat his surround
ings do him no discredit. Where these
necessitiescan be obtained, and each and
every member brought to appreciate and
use them, there will only remain the
wondering question, " How did we ever
do without our Exchange ?"

Styles of Architecture.

My objection to Gothic as a style, says
J. D. Waring, is that it requires too much
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fiuence until they are thoroughly assured
of the successof the project.

BUSINESS TO BE TRANSACTEDWITH MEM
BERS AS AGAIN8T OUTSIDERS.

One other practice has been found very
useful, and, indeed, it would seem to be
only just and right, and that is

,

members
of an Exchange should feel it a duty, so
tar as can be done, not merely to transact
their businesson the Exchange, but should
give a decided preference to fellow mem
bers over those who refuse to join. In
many cases this very custom has been the
meansof showing valuable firms the benefit
of the association. In the sharp com
petition for business, many men deem it a

uselessexpenditure of money to join these
associations, ard this is a direct appeal to

placed convenient to the banking center
and the public buildings, for about these
seemto congregate the men with whom
the builders transact a large share of their
business. The rooms should comprise a

general meeting room, an office for the
secretary, and, if possible, several good
consulting rooms, where members could
expose their plans for various contractors
to make their estimates, and wnich could
be made temporary offices for the use of
members. Of course all conveniences
should be at hand both for writing and for
telegraph or telephone service. In short
these Exchanges should be supplied with
every convenience the best equipped office
could buiist. Too long have mechanics
contented themselves in miserable offices
in one corner of dusty shops. Here in

ornament to set it off to advantage ; that

it is too expensive on this account, and
unfitted for buildings where regularity is

required ; that it is too pictorial ; and that
the state of the arts with which it was con
nected— painting and sculpture— is so
rude and crude that we cannot willingly
revive it

,

and yet that we cannot well
apply actually good works of this nature
without depriving it of someof its princi
pal charms. In the Norman I find none of
the first-mentioned drawbacks; its mas-
sivenees,plainness, oneness of effect and
imposing regularity causeme to perceive a
style fitted ior the most solemn, awe-in
spiring effects, while at the same time

it is rich and beautiful in proportion,
as ornament is judiciously applied, but
does not admit of Gothic excess. The



142 June, 1890CARPENTRY AND BUILDING
system, however, has never been properly
developed—namely, the round arch and
exerciseof inventive power in composition
and ornament; and we see in it only a
power to be great. I wish to show that
the Norman contains more of the elements
of a firm architectural style than the
Gothic, for various reasons. In the first
place, the round arch is a more perfect and
consequently more beautiful form than the
pointed arch', which is a composite or
broken form; the circle is a complete
form in itself, and the form we find in the
skull, the rainbow, the planets. I do not
think it is prejudice which convinces me
that the rainbow, if formed like a pointed
arch, would be much less beautiful ; it is
the form of arch always adopted by the
Great Creator; there is an idea of con
tinuity, calmness and power in it which
the pointed needs. Then, again, whilst
Gothic has gone through a course of de
cline and bad taste,which it is impossible
to free it from, in Norman we have stuff
yet to be worked.

Building Laws.

The laws and municipal regulations
governing buildings differ in the several
States of the Union, and also differ from
time to time in any given place. As a
rule, the older the community and the

larger the city, the more stringing the
rules. A very considerable part of the
builder's stock in trade, so to speak, is to
know just what the law requires and how
the law may be complied with in the

cheapest and most satisfactory way. Ac

cordingly, he is obliged to keep himself
well informed of the law, and concerning
the changesmade in it from time to time.
As already intimated, building laws are

progressive. They are framed, altered
and amended from time to time to meet

emergencies. Hence it is that an exami
nation of ancient building laws very fre
quently gives an insight into the building
construction of the period, the habits of
the people of earlier generations, and
other circumstances of the ancient life of
a city that otherwise would never appear.
A short time since our attention wasdrawn
to a review of some of the laws current in
ancient times in the city ot London, a
brief account of which will have interest
for our readers. What is• presented is
taken from a volume entitled " White
Book of the City of London," compiled
by John Carpenter and Richard Whitting-
ton, Mayor, and which dates from 1419.
An English contemporary says:
The most important referencesare found
collected under the heading of "Fitz-
Elwyne's Assize of Buildings, 1 Rich
ard I," and date from 1189, in which year,
and in the mayorality of the said "Fitz-
Elwyne," who has the distinction of being
the first holder of that dignified office, it
was ordained, "by the more discreet men
of the city, for the allaying of the conten
tions that at that time arise between
neighbors touching boundaries," first,
that " twelve aldermen shall be at the
hustings, the said provision and ordinance
called an ' assize.' " Any one demanding
the intervention of this jury of aldermen
must do so in " full hustings," the Mayor
forthwith appointing a day within eight
days for the trial of the cause. Then fol
lows a paragraph which shows the manner,
more forcible than polite, the early citizen
had of dealing with infringement of their
laws. "If a house, stone wall, drain,
rain gutter, or any other edifice shall dur
ing the time of petition be built, at the
suit of the party petitioning, the culprit

shall be forbidden to proceed; and if
,

not
withstanding, any carpenters,stonemasons,
or others shall persist, they shall be sent
to prison."
After instructions asto the mode of pro
cedure at such times as the Court of
Aldermen was not sitting, ' ' harvest-time,
Winchester Fair, or the Fair of St. Bar
tholomew," we have a list of the pro
visions and ordinances, the first of which
relates to "buildings erected between
neighbors." There is a good deal of "go
as you please" about this particular enact
ment. If two neighbors desired to build
between themselves a stone wall, ' ' each
ought to give 1£ feet of his land," the
wall to be " 3 feet in thickness, and 16
feet in hight." A rain gutter is also to be
constructed "if they wish," at their joint
cost; but if this arrangement does not
please,eachmay follow his own sweetwill
in the matter, and "make a gutter by
himself."
From the explicit statement as to the
hight of the wall one would naturally
suppose 16 feet to be a limit not to be ex
ceeded. Nothing of the kind, for the very
next paragraph says, "They may also
raise the said wall as high as they please,
at their joint cost," a remark whicn
prompts to a query as to the use of the
preceding regulation. If, however, one
of the parties desired to elevate his wall,
while the other was content with the more
modest altitude, such a course was per
missible so far as one half the structure
(the 18 inches aforesaid) was concerned,
"without damage to the other."
All this "grandmotherly" legislation
reads very strangely nowadays. We
still have laws preventing undue encroach
ment upon the comfort of others, but how
should we like to be told our garden walls
must not exceed a certain hight or thick
nessbecausesomeonecloseby had a fancy
for an uninterrupted view ?

The next is a curious provision. "If
any one shall wish to build of stone and
his neighbor through poverty cannot, or
perchance will not, the latter ought to
give to him who so desires, to build, 3

feet of his own land, and the other shall
make a wall at his own cost, he who gives
the land having one clear half of the wall,
and may place his timber thereon and
build." There is in this an amount of
care and forethought for the poor some
what at variance with our general idea of
the times. Our nineteenth century civi
lization can scarcely show a more discreet
enactment, founded as it is upon a very
fair arrangement, the poor man giving his
land in exchange for the accommodation
of his richer neighbor's buildings.
Walls and gutters seem to have given
our worthy ancestors a good deal of
trouble, and someof the laws on the sub
ject are even more curious than those
quoted, as, for instance, the following:" If any person shall have his own stone
wall upon his own land, his neighbor
ought to make a gutter under the eavesof
the house situate upon such wall, and to
receive in it the water falling from the
said house and lead it on his own land."
This appears at first sight an arbitrary
enactment, but one may learn something
of its origin and relevancy by turning to
the section which treats of "The Ancient
Manner of Building Houses."
In times still more remote than those in
which the laws we are quoting were in
force, the chief part of the city was built of
wood, the hous«sbeing coveredwith straw
or stubble. Under these conditions, it is

hardly surprising to hear that when one
house caught fire the greater part of the
city was destroyed, as. for instance, in
Stephen's time, when a fire, commencing
at London Bridge, not only demolished
St. Paul's, but spread to the church of St.
Clement Danes. This grievous calamity
impelled the citizens to seek a safeguard
against a recurrence by rebuilding in

stone such solid edifices, frequently having
the salutary effect of staying subsequent
fires and hindering their spreading to the
more inflammable dwellings of the poorer
people. In order, therefore, to encourage
the citizers to adopt stone as their build
ing material, the law compelling the nearest
tenant to provide gutters and such con
veniences was passed, and although there
may have been grumbling frequently
enough on the side of those who dwelt in
wooden tenements, they could hardly
avoid confessing to a greater senseof se
curity from the close proximity of walls
strong and thick enough to stop the prog
ress of the destroying element.
But there are many other rules bearing
on the question of rain water and its dis
posal, from which we may infer that Jupi
ter Pluvius was as great a power in merry
England of the twelth century as in our
present, more commonplace, but more
comfortable, Tictorian era. So far as one
may judge, everybody seemedto be made
responsible, not for his own building's
overflow, but that of his neighbor— a

brotherly and charitable arrangement
which, we fear, would hardly commend
itself to tenants of the present day. As a

further example may be cited the fol
lowing : "If a person's rain gutter
shall discharge itself into that of
his neighbor's, or shall run through the
middle of his tenement, such neighbor
may not stop up such gutter ; and even if

he pull down that house and think proper
to build it anew, he shall be bound to re
ceive upon his own land the water falling
therefrom, and carry off the same." The
picture of some one else's waste-pipe" running through the middle" of one's
house is rather curious.
Furnaces or fireplaces were by no means
to be erected near partitions, laths or
boards; if so, the "scavagers" were to
cause the offending grate to be removed
or destroyed, receiving in return for the
duty the munificent sum of fourpence.
These "scavagers" were originally officers
whose task it was to take custom upon the
scavage— that is to say, the opening out
of goods imported. Later the duty was
added of seeing that the streets were kept
clean, though how the two offices were ef
fectually combined is, to say the least,
obscure. The modern word "scavenger.'
is, of course, derived from this ancient
title, though the unsavory work performed
nowadays by these individuals fell, in an
cient times, to the lot of the rakyer or
raker. What the precise duty of the
"scavagers" were may be best learnt
from the form of the oath they had to
take, in which they swear to "diligently
overseethe pavements in the ward ; that
they are well repaired, and not made too
high in nuisance of the neighbors; that
the ways, streets and lanes are cleansed of
all manner of filth, for the decency of the
city, and that all chimneys, furnaces and
reredosesare of stone," the whole ending
with the usual formula, "So, God, You
help, and the Saints ! "

The expression "reredos," asused here,
does not imply the erection at the back of
the altar or communion table, but an open
firegrate, such as was often placed in the
middle of ancient halls. How the same
term came to be applied to such dissimilar
objects is an interesting query. All pro
jecting portions of a house, called in the
old phraseology ' ' pent housesand jetties, "

were to be sufficiently high for riders on
horseback to pass beneath, 9 feet at the
least ; while stalls were not to project
more than 2± feet, and to be

" moveable
and flexible, " for the convenience of the
neighbors. Such, briefly, are a few of the
more interesting extracts from this valuable
and entertaining collection of records,
which comprises in its pages a more vivid
and accurate picture of ancient city life
than is possessedby any other corporation
in the world.
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MASTER BUILDERS' EXCHANGE, PHILADELPHIA.

THE
READER who carefully examines
the several floor plans published in
the preceding pages,and who exam

ines also the photo views which are repro
duced on this and succeeding pages, will

naturally wish to understand. First,
as to the building itself. It is located
on Seventh street, between Market
and Arch. It has a depth of 105 feet
and a frontage of 75 feet. It was

the building, though altered, has not been
changed so radically as the back part,
but it is the intention of the organization
in time to carry it several stories higher,
thus giving the Exchange much needed

Master Builders' Exchange, Philadelphia. —View SJiowing Galleries Around Light Well and Entrances to Rented Offices.

get an excellent idea of the well ar
ranged and carefully adminstered ex
change for which the master builders of
Philadelphia are responsible. Our descrip
tion will add comparatively little to the
story told by the pictures, for we have
been careful, in preparing the engrav
ings, to choose such points of view as
will give all that the reader would

formerly the office of a gas company.
The master builders purchased the prop
erty and at once altered the back part of

it
,

carrying the building up in a way to
secure, in addition to accommodations for
the Exchange, a large amount of office
room to be rented out. Galleries are ex
tended around the light well, as shown in
the view on page 143. The front part of

additional room, and at the same time
securing for it a front of imposing archi
tectural appearance, in keeping with the
importance of the enterprise for which

it stands. The present buildinghas been
opened only a few months, the Exchange
having been housed during the early
period of its existence in another building
in a different part of the city . The im
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provements on the building above de
scribed were made under the direction of
Wilson Brothers, architects, and by John
R. Wiggins, contractor. As will be seen
by reference to the floor plans, the entire
lower floor of the building has been ar
ranged as an exhibition room. In this
has been installed a very full and com
plete collection of samples of the different
materials used in the building business.
Of this exhibition an account is given in
another column.

THE EXCHANGE.
The Exchange room is on the second
floor, facing on Seventh street. Just what
the accommodations are can be readily
gained from an inspection of the photo
graphic view contained in the supplement
plate with this issue, and also by compar
ison of that view, and others published in
the pages following, with the floor plans.
The positions occupied by the camera in
securing the severalviews are indicated on
the plans by arrows, which will greatly
facilitate the reader's understanding the
relationship of one to the other. The ex
change room is fitted up with everything
that can add to the convenience of the
members. Officesfor the executivesof the
association are provided ; likewise adirect
ors' room, telephone closets, &c., while
each of the 300 members has his private
box for the depost of his mail and papers.
The Exchange room is spacious, well
lighted, neatly decorated and most com
fortably furnished. Racks containing files
of building and other trade papers are at
hand, also large tables and desks for use
as required, while across one end are a
series of consultation rooms in which pri
vate business may be transacted, estimates
made, or drawings and specifications ex
amined.

TRADE SCHOOL.
The basement of the building, as else
where described in this issue, is fitted up
for trade school purposes. Here are also
located the steamboiler and the machinery
of a rapidly running elevator which serves
the different floors of the building. The
boiler referred to also provides steamheat
for the building, the location of the radia
tors, through certain parts, being indicated
upon the engravings. By reference to the
several floor plans it will be seen that care
ful attention has been given to the conven
ience and comfort of tenants. The location
of toilet rooms is clearly indicated. These
have ample ventilation and are in immedi
ate proximity to the smokestack from the
boiler, thus securing the pipes against any
special danger of freezing in cold weather.
All the different portions of this building
are amply lighted. It will beseenthat the
walls are built back from the line of the
lot sufficiently far to permit of windows on
all sides. The basement, in addition to
windows opening into the area at the back
and along the two sides, is also in part
lighted by floor lights under the light well
extending through the severalupper floors,
and also under the skylight, which marks
the offset in the building across the west
erly end.

AFFILIATED BODIES.
The following associations of master
mechanics in Philadelphia meet in the
building here described : Stone Cutters'
Association ; Bricklayers' Company ;
Master Plasterers' Association ; Master
Plumbers' Association ; Philadelphia Saw
and Planing Mill Association ; Master
Carpenters' Association; Master Painters'
Association and Metal Roofers' Associa
tion. The Lumberman's Exchange is a
permanent tenant, and occupies a room
near the westerly end of the building as
indicated on the plan of the second floor.
A short time since, the useof the Exchange
Room, Directors' Room and other facilities
of the Exchange were tendered to the
Philadelphia Chapter of the American In
stitute of Architects. It is barely possible

that in a short time the building here il
lustrated and described will be used as a
meeting place for architects as well as
builders, thus typifying, in a very happy
manner, the co-operation of these two im
portant branches of the same general in
terest.

THE MANAGEMENT.
The officers and committees of the
Master Builders' Exchange, Philadelphia,
for the current year are as follows :
President Stacy Reeves.
Vice-presidents,George Watson, Geo. W.
Roydhouse,Murrell Dobbins.
Secretary,Wm. Harkness,Jr.
Treasurer,CharlesH. Reeves.
Board of Directors,1891:Stacy Reeves,1611
Filbert street; Geo. W. Roydhouse,Builders'
Exchange; Wm. H. Albertson,8963Lancaster
avenue;GeorgeWatson, 905Marshall street;
Fred. F. Myhlertz. Twenty-second,belowMar
ket streets;J. S. Thorrn, 1205Callowhil, street;
Jacob R. Garber, 52 North Thirteenth street;
1892—Franklin M. Harris, 1611Filbert street;
John Kisterbock, 1231Market street; Chas. P.
Bancroft, 1109Locust street; Maurice Joy,
1727Chestnut street; John E. Eyanson, 207
South Tenth street; Murrell Dobbins, 110
South Sixth street; Wm. B. Irvine, 529North
Twenty-third street; 1893—William Gray,
Thirtieth and Walnut streets; Chas. Gilling-
ham, 1615North Ninth street;Wm. Harkness,
Jr., 247South Third street; Chas.H. Reeves,
922North Eighth street; Samuel Hart, 1109
Fairmount avenue; William S. McGinley, 35
South Twenty-third street; Jacob Myers, 1315
Sansomstreet; ex-presidents,John 8. Stevens,
130North Sixth street; David A. Woelpper,
917Richmondstreet.

COMMITTEES.
Finance: Wm. B. Irvine, chairman; Murrell
Dobbins,Fred F. Myhlertz.
Legislation: Wm. Harkness,Jr., chairman;
Franklin M. Harris, Fred F. Myhlertz.
Arbitration: John Kisterbock, chairman;
Geo.Watson,Sam'l Hart, Maurice Joy, John
E. Eyanson.
Architects' Plans and Contracts: Jacob
Myers, chairman: Wm. Gray, Sam'l Hart,
Maurice Joy, W. H. Albertson.
Labor: Wm. Gray, chairman; Geo. W.
Roydhouse,Jacob R. Garber.
Printing and Supplies: Wm. H. Albertson,
chairman; Murrell Dobbins, Chas. P. Ban
croft.
Pressand Publication: J. S. Thorn, chair
man; Wm. Harkness,Jr., Geo.W. Roydhouse.
Roomand Rules: Chas. H. Reeves,chair
man; Chas. Gillingham, J. S. Thorn.
Exhibition Department: Chas. Gillingham,
chairman; Chas.H. Reeves,J. S. Thorn, Wm.
Smith, A. A. Reeves.
Membership: Tbos.H. Marshall, chairman;
F. F. Black, John A Wilt, John Atkinson, A.
G. Buvinger, J. Lindsay Little, Jos. E. Brown,
Alfred P. Shannon,H. R. Coulomb.
Complaint: Geo.F. Payne,chairman;Wm.
Smith, David A. Watts.
Auditing: Chas. G. Wetter, chairman; A.
P. Shannon,Jno. J. Weaver.
Entertainment: -F. M. Harris, chairman;
David A. Woelpper,W. S. McGinley, Richard
H. Watson,Wm. W. Stevens,Jos. E. Brown,
PeterGray, A. B. Barber, Wm. P. Fogg.
MechanicalTrade School: GeorgeWatson,
chairman; Wm. Harkness,Jr. ,secretary.
Carpentrv: Thos. H. Marshall, J. Lindsay
Little, Wm. R. Dougherty.
Bricklaying: Wm. Smith, Jno. Atkinson,
F. M. Harris.
Plastering: John T. O'Brien,A. G. Buvinger,
J. Turley Allen.
Stone Cutting: Peter Gray, B. Ridgway,
John Atkinson.
Iron Work: Wm. W. Stevens,Wm. S. Mc
Ginley, J. Wash. Royer.
Painting: F. F. Black, James C. Taylor, A.
B. Barber.
Plumbing: R. H. Watson, Jno. J .Weaver,
John ETEyanson.
Historical: Franklin M. Harris, chairman;
John J. Weaver, Wm. Harkness,Jr.
Superintendent: Jacob Janney.

Officers and Committees of the National
Association of Bnllders.

President, John J. Tucker, 87West Twelfth
street,New York.
1st Vice-President, A. McAllister, 20 New
ton street,Cleveland,Ohio.
2d Vice-President, Anthony Ittner, 9 North
Seventhstreet,St. Louis, Mo.
Secretary, William H. Sayward, 164Devon
shirestreet,Boston, Mass.
Treasurer, George Tapper, 159 La Salle
Chicago,Bl.

DIRECTORS.
E. L. Bartlett, German and Calvert streets,
Baltimore,Md.

L. P. Soule, 164Devonshire street, Boston,
Mass.
F. J. Ashfleld,631St. Mark's avenue,Brook
lyn, N. Y.
James Boland,427Elk street,Buffalo, N. Y.
D. A. J. Sullivan, Builders'Exchange,Charles
ton, S. C.
GeorgeC. Prussing, 13National Life Building,
Chicago,111.
LawrenceGrace, Builders' Exchange, Cincin
nati, Ohio.
R. H. Jenks, 5 Carter street,Cleveland,Ohio.
G. F. LeDue,Builders'Exchange,Denver,CoL
W. J. Stapleton, 97 Cherry street, Detroit,
Mich.
George C. Zwerk, 922 Fitzhugh street, East
Saginaw,Mich.
H. E. Doran, Room 8, Pierce's Block, Grand
Rapids, Mich.
James E. Shover,451North Delaware street,
Indianapolis, Ind.
William A. Kelly, 1816Charlotte street,Kan
sasCity, Mo.
James W. Bennett, Builders' Exchange,
Lowell, Mass.
Thomas Armstrong, Builders' and Traders'
Exchange, Louisville, Ky.
Clifford Chase, Builders' Exchange,Milwau
kee,Wis.
Barclay Cooper,1111 Hennepin avenue, Min
neapolis,Minn.
Marc Eidhtz, 123East Seventy-secondstreet,
New York, N. Y.
Richard Smith, Builders' Exchange, Omaha,
Neb.
, Peoria.

William Harkness,Jr., 247SouthThird street,
Philadelphia, Pa.
J. S. Hudson, Mechanics'Exchange, Provi
dence,R. I.
A. D. Smith, Builders' Exchange, Portland,
Maine.
T. J. Hamilton, Builders' Exchange, Pitts
burgh, Pa.
W. H. Gorsline,243Powers Building, Roches
ter. N. Y.
Frank Clark, Contractors'and Builders' Asso
ciation, Sioux City, Iowa.
A. M. Abercrombie,Ninth street, St. Joseph,
Mo.
T. J. Kelly, 9 North Seventh street,St. Louis,
Mo.
M. G. Craig, Builders' Board of Trade, St.
Paul, Minn.
John Moore.67 Canal street,Syracuse,N. Y.
Thomas J. King, Builders' Exchange, Wash
ington, D. C.
, Wheeling, W. Va.

Archibald S. Reed, Builders' Exchange, Wil
mington,Del.
H. W. Eddy, 8 Norwich street, Worcester,
Mass.

STANDINGCOMMITTEES.

Arbitration Committee.
J. Milton Blair, Builders' Exchange, Cincin
nati, Ohio.
Anthony Ittner, Builders'Exchange,St. Louis,
Geo.C. Prussing, 13 National Life Building,
Chicago,111.
Marc Eidhtz, 123East Seventy-secondstreet,
New York. N. Y.
David A. Woelpper, Builders' Exchange,
Philadelphia, Pa.

Legislative Committee.
Wm. Harkness,Jr., 247SouthSeventhstreet,
Philadelphia, Pa.
James Boland, 427Elk street,Buffalo, N.Y.
Wm. A. Kelly, 1316Charlotte street,Kansas
City, Mo.

Committeeon Resolutions.
W. J. Stapleton, 97 Cherry street, Detroit,
Mich.
D. J. Hamilton, Builders' Exchange, Pitts
burgh, Pa.
John DeClue,Ninth street,St. Joseph, Mo.

Committeeon Builders' Surety Company.
A. McAllister, chairman, 20 Newton street,
Cleveland,Ohio.
GeorgeC. Prussing,13National Life Building,
Chicago.DI.
J. Milton Blair, 45 Johnson Building, Cincin
nati, Ohio.
Edward E. Scribner, 355-361Washington
street,St. Paul, Minn.
John J. Tucker, 37West Twelfth street.New
York, N. Y.
John S. Stevens,130North Sixth street,Phila
delphia, Pa.
William H. Sayward, 164Devonshire street,
Boston,Mass.

Subcontracting Committee.
James A. Miller, 121-129South Clinton street,
Chicago,111.
Stacy Reeves, Builders' Exchange, Philadel
phia, Pa.
W. A. Kelly, Builders'Exchange,KansasCity,
Mo.
Samuel Farquhar, 22 East street, Boston,
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Abraham Rasner, Builders' Exchange, Pitts
burgh, Pa.

Committeeon Statistics.
W. H. Gorsline, 243Powers Building, Roch
ester,N. Y.
H. W. Eddy, 8 Norwich street, Worcester,
Mass.
Barclay Cooper,1111Hennepinavenue,Minne
apolis,Minn.

Committeeon Uniform Contracts.
Geo. C. Prussing, 13 National Life Building,
Chicago, 111.
A. McAllister, 20Newton street, Cleveland,
Ohio.
Marc Eidlitz, 133East Seventy-secondstreet,
NewYork, N. Y.

Associations and Exchanges A fl
i

Hinted

With the National Association of
Bnilders.

Baltimore, Md. —The Builders' Ex
change of Baltimore City, 19 West Sara
toga street. Secretary, E. D. Miller.

over 323 and 325 Washington street.
Secretary, Edward L. Cook.
Charleston, S. C.—The Master Build
ers' Association, Exchange Building, East
Bay street. Secretary, John E. Keregan,
25 State street.
Chicago, III. — The Builders' and
Traders' Exchange of Chicago, 159 La
Salle street. Secretary, James John.
Cincinnati, Ohio. —The Builders' Ex
change of the City of Cincinnati, Ohio
Mechanics' Institute, corner Sixth and
Vine streets. Secretary, William H
Stewart.
Cleveland, Ohio. — The Cleveland
Builders' and Dealers' Exchange Com
pany, 161 Senecastreet. Secretary, M. E.
Kavanaugh.
Denver, Col.—Builders' Exchange of
Denver. Secretary, Geo. F. Harvey.
Detroit, Mich. —The Builders' Ex
change of the City of Detroit, 42 Con
gress street, West. Secretary, Robert
Hutton.

South Pennsylvania street. Secretary,
Wm. P. Jungclaus.
Kansas City, Mo. —The Kansas City
Builders' and Traders' Exchange, 521
Delaware street. Secretary, C. L. Mc
Donald.
Louisville, Kt.—Builders' and Trad
ers' Exchange of Louisville. Secretary,
Geo. W. Schmidt.
Lowell, Mass.—Master Builders' Ex
change of Lowell. Secretary, J. H. Cog-
geshall.
Milwaukee, Wis. — The Builders' and
Traders' Exchange of Milwaukee, Wis.,
No. 1 Grand avenue. Secretary, Richard
Smith, 90 Oneida street.
Minneapolis, Minn. —The Builders'
Exchange of Minneapolis, Room 304 Bos
ton Block, Hennepin avenue and Third
street. Secretary, F. S. Martin.
New York, N. Y.—The Mechanics' and
Traders' Exchange of the City of New
York, 14 Vesey street. Secretary, Ed-
mond A. Vaughan.["

Master Builders' Exchange, Philadelphia.— View in Exchange Room, looking toward Entrance, showing Secretary'sDesk.

Boston, Mass. —The Master Builders'
Association of the City of Boston, 164 De
vonshire street. Secretary, William H.
Sayward.
Brooklyn, N. Y.—The Mechanics' and
Traders' Exchange of the City of Brook
lyn, N. Y.. 363 Fulton street. Secretary,
George C. Cranford.
Buffalo, N. Y.—The Builders' Asso
ciation Exchange of the City of Buffalo,
N. Y., Rooms 1 and % Jewett Building,

East Saginaw, Mich. —The Builders'
Exchange of East Saginaw, Mich., North
Jefferson street. Secretary, Thomas
Emery, 816 Brewster street.
Grand Rapids, Mich. —The Builders'
and Traders' Exchange of Grand Rapids,
Mich., 8 Pierce's Block, corner Pearl
street and Campau place. Secretary,
John Hormuth, 93 Campau street.
Indianapolis, Ind. — The Builders' Ex
change of the City of Indianapolis, 31

Omaha, Neb. — Builders' Exchange of
Omaha. Secretary, D. J. Collins.
Peoria, III.—Builders' Exchange of
Peoria. Secretary, John Downs.
Philadelphia, Pa.—The Master Build
ers' Exchange of the City of Philadelphia,
18, 20, 22, and 24 South Seventh street.
Secretary, William Harkness, Jr.
Pittsburgh, Pa. —Builders' Exchange
of Pittsburgh. Secretary, E. A. Knox.
Portland, Maine.— Builders' Ex
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change of Portland. Secretary, Thos. J.
Feeney.
Providence, R. I.—The Mechanics'
Exchange of the City of Providence, 5 and
9 Custom House street. Secretary, Wil
liam F. Cady.
Rochester, N. Y.—The Builders' and
Building Supply Dealers' Exchange of
Rochester, N. Y., 27 East Main street.
Secretary, J. H. Grant.
St. Joseph, Mo. —The Builders' and
Traders' Exchange of St. Joseph, Mo.,
corner Eighth and Edmond streets. Sec
retary, James O. Starks.
St. Louis, Mo.—The Mechanics' Ex
change of the City of St. Louis, Masonic
Building, 9 North Seventh street. Secre
tary, Richard Walsh.
St. Paul, Minn. —The Contractors' and
Builders' Board of Trade, Board Room,
406 Robert street, Hotel Ryan. Secretary,
J. H. Hanson.
Sioux City, Iowa. —The Contractors'
and Builders' Association, 521 Fourth
street. Secretary. Frank Clark, 406 Ne
braska street.
Syracuse, N. Y.—The Master Builders'
Association of Syracuse, N. Y., 29 North
Warren street. Secretary, Daniel O'Brien.
Washington, D. C—The Master Build
ers' Association of the District of Colum
bia, 419 Tenth street, N. W. Secretary,
Thomas J. King, 1022 Twenty-sixth
street, N. W.
Wheeling, W. Va. —Builders' Ex
change of Wheeling. Secretary, Millard
F. Giesey.
Wilmington, Del.- The Builders' Ex
change of Wilmington, Del., 605, 607,609
Market street. Secretary, George C. Mc-
Call.
Worcester, Mass. —The Mechanics'
Exchange of Worcester, Mass., City Hall
Building, 3 Front street, Secretary,
George Bonchard.

Permanent Exhibition, Master Build

ers' Exchange, Philadelphia.

The purpose of the enterprise is set
forth in the little pamphlet prepared by
the committoe in charge, as follows:
" This exhibition has been devised for the
purpose of permanently displaying all
kinds of goods and materials—crude or
manufactured—new appliances, modes of
construction, inventions and devices used
in the erection and finish of buildings.
The exhibits are classified and arranged in
such a manner as to admit of close inspec
tion, whereby a visitor may be enabled to
judge of their value as constructive and
finishing elements."
The exhibition is in charge of W. W.
Morgan, a most efficient and gentlemanly
superintendent. How the room is divided
and arranged is shown by the floor plan on
page 135, while the superintendent's office
is shown on page 150.
The exhibition room is divided off
into platforms, as shown in the plan
above referred to, which are lettered and
termed "sections," and on these the ex
hibits are carefully arranged and classified
as follows:

Sec. B', C, G, J.—Class I.—Stone, all kinds
exceptartificial .
Sec. W, X, Z.—Class II.—Bricks, terra cotta
and artificial stone.
Sec. R, Y.—Class III.— Lumber, rough and
manufactured.
Sec. P, T.—Class IV.—Wrought andcastiron,
plain andornamental.
Sec.C, D', K.— Class V.—Sheet metal work,
plain and ornamental.
Sec. L (North).—Class VI.—Roofing slate,
tiles, slag,&c.
Sec. M, N.—Class VII.—Plumbing, gas and
steamfitting andmaterials.
Sec.U.—ClassVIII. —Heaters,ranges,grates,
&c.
Sec.L (South).—ClassIX.—Plastering,stucco-
work andplasterornaments.

Sec. F', V.—ClassX.— Ornamental,tiles, fire
places,mantels,interior decorations.
Sec. E.—Class XI —Hardware and artistic
metalwork.
Sec. D, F.—Class XII —Stained, cut, plate,
and ornamentalglass.
Sec. O.—Class XIII. —Paints, coloring, var
nishes,&c.
Sec. R'.— Class XIV.—Gas fixtures, electric
lighting, bells,tubes,&c.
Sec. H, L, S.—ClassXV.—Miscellaneousar
ticles.
stone and brick work.

The most unique display in the room,
and one that attracts marked attention at
the hands of all visitors, is that arranged
along the back of the building, under the
wall space designated as Sec. E above.
We have reproduced the outlines of it in
the cuts on page 141, because they have
special interest for all of our readers. The
following description is from the little
handbook of the exhibition already re
ferred to :

TheExhibition Departmentof theExchange,
with the co-operationof the Master Scone
Cutters'Associationand the Bricklayers' Com
pany, has,with greatcare and at considerable
expense,preparedandput in place an exhibit
extendingacrossthewesternend of the exhi
bition room. This exhibit consistsof a wall of
stoneandbrick, coveringan area of 58feet in
lengthby 4% feet in night, surmountedby a
copingor top courseof handsomelypolished
bluemarble4 inchesthick, the whole forming
a basefor casescontaining exhibits of bard-
ware and artistic metal work. The wall is
divided into 21 separateadjoining parts, of
which 11areof stone and 10of brick, each of
them of material or workmanship differing
from all the others. The variety of standard
formsand finishesin theconstructionof stone
work is particularly interestingand instruct
ive.
A placard is placed upon each of the 21
panelsand piers comprisingthewall . These
cardsarenumberedconsecutivelyfrom South
to North, andon them is printed an explana
tion of thecharacterof thework, togetherwith
the technical nameof each illustrated part.
This beingsomethingtowhichpublicattention
is particularly directed,on accountof it being
an entire novelty and a matterof morethan
usual interest,theseveral panelsand piersare
namedin detail,as follows :

No. 1, Stone Panel. Coursedwork, rock
face, dressedbeds. Shown in red stone.
No. 2, Brick Pier. Combination of colors.
Thin, long PompeianandRoman. Shown
in black, buff and red.
No. 3, StonePanel. Random range work,
rock face. Shownin very light bluelime
stone.
No. 4, Brick Pier. Straight hard bricks.
Laid in redmortar.
No. 5, Stone Panel. Broken range work,
rock face. Shown in dark bluestone.
No. 6, Brick Pier. Combination of colors.
American enameled brick. Shown in
black, blueand buff.
No. 7, Stone Panel. Rubble work, dressed
face. Shown in greenstone.
No. 8, Brick Pier. Combination of colors.
Regular size bricks. Shown in mottled
Pompeian. Redmortar.
No. 9, Stone Panel. Broken ashler work,
rock face. Shown in light gray b'me-
stone.
No. 10,Brick Panel. Flemish bond work
(every other brick a black " header").
Shown in hard brick. Struck joints.
No. 11,Stone Panel. Coursed work, rock
face,marginal draft. Shown in granite.
No. ISs,Brick Panel. English bond work
(every other coursea "heading course").
Shown—10bottom coursesmachine-made
pressedbricks and 10top courseshand
madepressedbricks. Redmortar.
No. 13,Stone Panel. Broken range work,
rock face. Shown in light grav lime
stone.
No. 14, Brick Pier. Combinationof colors,
regular sizebricks. Shownin buff bricks.
Redmortar.
No. 15, Stone Panel. Range work, rock
face. Shown in brown stone,

No. 16,Brick Pier. Combinationof colors.
American enamelled bricks. Shown in
chocolate,buff and blue.
No. 17, Stone PaneL Rubble work, rock
face. Shown in granite.
No. 18, Brick Pier. Stretchers. Laid in
red mortar.
No. 19,StonePanel. Brokenashler,dressed
face,marginal lines. Shown in light col
ored limestone.
No. 20,Brick Pier. Combinationof colors,
thin, long Pompeianand Roman. Shown
in black, mottled and red.
No. 21,StonePanel. Log cabinwork, picked
face,dressedbeds. Shownin brownstone.

Two specimensof pebbledashing are also
shown on the plasteredwalls underthe win
dows adjoining the north and south endsof
the spaceoccupiedby this specialexhibit.
Taken as a whole, this work constitutesa
practical demonstrationof most of thetech
nical termsusedby architectsin drawingtheir
specificationsfor stonework and brickwork,
and will be generallyrecognizedasa valuable
standardwherebyarchitect,builder andowner
may be enabledto readily understandonean
otherwhendrawingspecifications,contracting
for, anderecting the stoneandbrick finishof
buildings,and by this meanspreventor amic
ably adjustmany suchdisputesand expensive
litigations as have heretofore arisenbetween
partiesinterestedin the preparationand erec
tion of this classof work.

Reception to the Architects.

The exhibition department of the
Master Builders' Exchange, Philadelphia,
on Thursday evening, May 15, gave a re
ception to the architects of Philadelphia.
The objects in view were to afford the
members of the architectural profession
the opportunity to inspect the exhibition
room of the Exchange Building under the
most favorable circumstances. Upwards
of 100 invitations were sent out, while
the Exchange was represented simply by
its executive officers and the Committee
on Permanent Exhibition. A very small
number of press representatives were also
present. From this it will be seen that
the affair was quite exclusive, and as a re
sult the architects were allowed to inspect
the Exchange in all its features without
interruption and without the suggestion
that perhaps they might be buttonholed
by over-enterprising contractors and build
ers. The exhibition room, which is fully
described in another column, was hand
somely arranged for the occasion. The
lighting was excellent, and just enough of
floral display was introduced to set off its
other' beauties. The galleries of the Ex
change Building, as shown in the general
view on page 143, were handsomely les-
tooned with green and decked out with
flowers at appropriate places. The Ex
change roomwasvery happily transformed
from a prosy place of business into a most
attractive banqueting hall. Instead of the
hosts and guests being seated at long
tables as is usually the rule, they were
pleasantly grouped about small tables,
thus facilitating acquaintance and making
conversation easy and interesting.
After a very attractive menu had re
ceived full justice, Charles Gillingham,
the chairman of the Committee on Exhi
bition, called the assembly to order, and
in a few well chosen remarks set forth the
objects in view and paved theway for other
speakers. William H. Sayward, secretary
of the National Association of Builders,
was then introduced, and in a ringing
speech carried the assembly to ahigh pitch
of enthusiasm concerning the objects and
purposes of the National Association, and
the general advancement that follows upon
the efforts of the local exchangesand the
national organization within the builders'
trade, incidentally pointing out how and
wherein the architects are concerned in all
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that is taking place. Amos J. Boyden,
secretary of the Philadelphia Chapter of
Architects, spoke in behalf of that organi
zation and reciprocated in full the pleasant
sentiments that had been expressed in be
half of the Philadelphia Master Builders'
Exchange, and also by the secretary of the
National Association of Builders. Stacy
Reeves, president of the Exchange, dwelt
at some length upon the mutuality of in
terest between architects and builders, and
the importance of such an occasion as that
which commanded the presence of those
assembled.
Without a complete report of all the
addressesit would be impossible to quote
in a way to do justice to the speakers.
Suffice it to say that the utmost good feeling
was expressedupon the part of representa
tives of eachclass, and the hearty co-opera-

Philadelphia that the exhibition depart
ment of the Builders' Exchange is a place
that they cannot afford to ignore, and
further, that it affords them opportunities
for demonstrating to their clients the ideas
they seek to convey in their plans and
specifications in a manner far superior to
any other facilities at their command.

Operative Builders, Philadelphia.

The Operative Builders' Association, of
Philadelphia, is an organization among
what is known in that city as Operative
Builders. This term, perhaps, on account
of the special use that is made of it in and
about Philadelphia, is not likely to be
understood by readers in other cities. In

head of the Department of Public .Works,
to keep them united, and accordingly, in
stead of disbanding, they have been pro
viding themselves with a desirable assem
bly room or exchange, which is located at
the southeast corner of Broad street and
Columbia avenue.
On the occasion of the opening of this
room, May 13, a banquet was given to
which were invited a number of guests
representing the city government, the
press, the Master Builders' Exchange and
other interests. About 200 people were
seated at the dinner. The Exchange
room, which is on the third floor of the
Tenth National Bank Building, was beau
tifully decorated, and served as a recep
tion room until the banquet room on the
second floor, directly over the bank, was
thrown open. Then the hosts and visitors,

Master Builders' Exchange, Philadelphia. —View in Director's Room.

tion of architects andbuilders together in an
effort to advance the building interests, was
repeatedly pledged by the different speak
ers. Addresses were made, in addition to
those already referred to, by the following,
on behalf of the Masters Builders' Ex
change: David A. Woelpper, ex-president;
George Watson, first vice-president;
Franklin M. Harris, director, and Charles
Gillingham, chairman of the Committee on
Exhibition. In behalf of the Philadelphia
architects speeches were made by Joseph
M. Wilson, John Ord, Willis G. Hale,
Charles Balderson, and C. Henry Roney.
Brief addresseswere also made by A. O.
Kittredge, editor of Carpentry and Build
ing, John N. Gallagher, proprietor of the
Philadelphia Real Estate Record, and Wil
liam P. Lockingtou, correspondent of the
Architectural Era. It is scarcely necessary
to add that the entertainment accom
plished all that the master builders had in
view, namely, convincing the architects of

various parts of the country builders of
the sameclass are known as "speculative "

builders. They are, in fact, those builders
who, instead of contracting to build
houses for others to the plans and specifi
cations furnished by architects, buy their
land, arrange their plans and carry on a
building "operation," resulting in a num
ber of houses which, in turn, are put on
the market for sale. It is not uncommon
for men of this class to carry through op
erations involving 25, 50, 75, 150, or even
200 houses. Recently, certain acts of ex
ecutive officers in the city government
of Philadelphia, and the lack of action
upon the part of city councils, have given
builders of this kind grievances, which
has had the good effect of bringing them
together in an organization intended for
mutual benefit. Since they have got to
gether for this reason they have found
various other matters beside their interest
before the city councils, and before the

headed by president W. T. B. Roberts,
secretary W. C. Merritt, treasurer C. C.
Moore and vice - president Charles M.
Baker, filed in, to the strain of inspiriting
orchestral music. The opening address of
the evening was made by president
Roberts, who briefly sketched the pur
posesand history of the organization, stat
ing that it was not more than six months
old and owed its commencement to sev
eral operative builders who formerly met at
the Lumberman's Exchange and in other
places. It was intended to fill a want
which the Master Builders' Exchange did
not supply, and it in no way antagonized
that exchange, but on the contrary had a
peculiar mission over and outside of the
work which that organization was ar
ranged to perform. The Master Builders'
Exchange, he continued, was composed
mainly of contractors and builders purely;
the new association was composed of
those who build houses to sell, and also of
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material men. The latter felt the want of
better municipal improvements such as
street, sewer, water and gas pipes, and
their agitation of the subject had an im
portant influence upon pending questions.
General Wagner, Commissioner of Public
Works, was then introduced and made a
strong speechin favor of the builders hav
ing what they wanted in the way of muni
cipal improvements, but at the same time
giving them warning that money was re
quired for the purpose, and that it could
only be obtained thro.igh action of
the city council. He was of the
opinion that the city ought to take better
care of its operative builders, and if it did
so, the city would prosper and the build
ing interests would prosper. A brilliant
address was alsomadeby ex-Mayor Smith,
which was listened to with frequent bursts

of applause and no little laughter. John
N. Gallagher, proprietor of The Philadel
phia Real Estate Record, in the course of
some interesting remarks pertinent to the
occasion, presented some very interesting
statistics of the building operations of
Philadelphia ascompared with other cities.
A few of these figures are of interest to
our readers.
In 1888, Philadelphia erected 8262 new
buildings, at a cost of $29,848,000. Dur
ing the sameyear the sales of real estate
indicated a transfer of 12,679 buildings,
with a total valuation of $62,663,000. In
1889 there were erected at Philadelphia
10,250 new buildings, and there were also
1,646 alterations, at a total cost of $33,-
745,000. The sales that year showed
transfers of 15,945buildings, with a valua
tion of $80,225,000. An analysis of these

two building yearsshowed that about one-
fifth of the buildings were three storeysin
hight and upwards, and that theotherswere
two story houses. It is only by aconsidera
tion of the number of new buildings which
are each year added to a city that an idea
can be gained of its importance asa center,
and the growth that is taking place in its
population. The statementwasmadethat
so regular is the growth of Philadelphia
that it may be measuredby the number of
houses built. The population per house
in that city, while perhaps not so in other
cities, is a fixed ratio and does not vary
from year to year. Contrasted with these
figures concerning Philadelphia, the
speaker presented statistics from New
York, Chicago, St. Louis, Baltimore, and
other cities, all to the advantage of Phila
delphia.

THE EIGHT HOUR MOVEMENT.

THE
FIRST AGITATION of the ques
tion of eight hours work per day, in
this country, says a writer in Once

a Week, was communicated by the
National Labor Union, founded in 1866.
This organization, although short-lived
— it was ruined by its connection with
politics — is said to have had, in 1868,
640,000members. At its request General
Banks, on June 24, 1869, introduced
into Congress an eight hour day bill,
which was straightway passed and
signed by the President, and was en
forced in the Navy Yard at Charlestown,
Mass., on July 6 of the same year. In
violation, however, of the spirit of the
law, the employees of the United States
were notified that the- Government
would reduce wages one-fifth, but that
those who so desired could work ten
hours at the old rates. So much indigna
tion was expressedby workingmen at this
announcement that the order was reversed
by the President. But this success was
illusory. The eight hour law is still on
the Federal statute books, and a like law
regarding workmen in public employment
exists in several States.
An effort was made to revive the eight
hour movement by strikes, in 1872 and
1873, when eight hour leagueswere formed
in several States and cities. In the spring
of the first-named year there was an im
pressive demonstration in New York City,
the number of persons taking part in the
procession being estimated at 20,000.
Again, however, the endeavorwasfruitless.
A more strenuous attempt to introduce an
eight hour day was made on May 1, 1886,
and several hundred thousand men struck
by way of effecting the purpose. But the
movement did not meet with the cordial
approval of the Knights of Labor, then the
most powerful labor organization, and
once more the demonstration failed. Many
thousand laborers, however, did attain at
that time an eight hour day, and a still
larger number obtained a reduction from
the former quota of ten hours. Nine
hours became common in the building
trades, and in some cases a work day of
nine hours five days in the week and eight
hours on Saturday was secured. Still
more recently a Saturday half-holiday law
has been enacted in New York and some
other States. Finally, the American Fed
eration of Labor, of which Mr. Samuel
Gompers is president, and which is now
by far the strongest workingmen's organi
zation in the United States, has made an
eight hour day a fundamental plank of
their platform, and has entered on a syste
matic agitation of the question.

THE SITUATION IN CANADA.
At present the rule in the Dominion is

,

as regards duration of continuous employ

ment, that ten hours constitute a working
day, but there are a good many exceptions
on both the right and the wrong side.
Some of the Quebec cotton mills, where
children are employed, are said to work
nearly thirteen hours. On theother hand,
throughout Ontario, in many trades the
nine hour system prevails very generally,
and in some vocations the hours of work
are compulsorily curtailed in winter by
the shortness of the days and the severity
of the climate. The street car drivers,
however, work twelve hours a day all over
the Dominion, and shop assistants are em
ployed for extraordinarily long hours. It is

noteworthy that at Hamilton a firm of to
bacco manufacturers made the experiment
of reducing the hours from ten to nine,
with the result that there has been no
diminution whatever in production. A
Canadian Royal Commission, which
finished its labors in 1889, reported, with
regard to the labor of adult males, that in
their judgment all Government contracts
should stipulate for hours of labor not to
exceed nine. We may add that the print
ers of Quebec struck not long ago for a

nine hour day, their demand being formu
lated for them by a branch of the Knights
of Labor and by a printers' union of
French workmen. The only instance
within our knowledge where an eight
hour day has been obtained in the Domin
ion is at Quebec, where the Ship Laborers'
Union enforced the reduction.

AUSTRALIA.

In the eight hour movement, as in many
another feature of the workingmen's pro
gramme, continues the same writer, we
must look to Australia for the first sys
tematic and efficient application of the
principle It seems to be the mission of
that fraction of the English speaking folk,
which has settled in the furthest corner of
the Eastern Hemisphere, to open the paths
in which their brethren may safely and
profitably follow. It is 34 years since the
artisans of the colony of Victoria began
their agitation in favor of limiting a day's
work to eight hours, and in 12 days they
gained all they wanted. The United
Trades gave notice that after April 21,
1856, tney would only work eight hours a

day, and so instantaneous and complete
was their, triumph that the anniversary of
the next day, April 22, has since been
kept as a public holiday. From Victoria the
eight hour movement spread to the other
Australian colonies and to New Zealand.
The American commissioner, who was
lately sent to study the condition of labor
in Australasia, has reported that, while the
great majority of the trades work 48 hours

a week, the bricklayers and masonsof Vic
toria work only 45 (insisting upon a half-

holiday on Saturday) and that the car
penters are likely to secure a reduction of
hours to that number.
In view of the current assertion that a

diminution of the hours of work must in
evitably be followed by a proportionate
curtailment of wages, it is interesting to
observethe results of theexperiment in Aus
tralia, where it has been tried for a gener
ation. Throughout Australasia skilled
workmen get nearly double the wages for

a shorter day that the same class of men
obtain in England. It may be imagined
that the purchasing power of money in
the colonits is correspondingly less. Such,
however, is not the case. The relative
cost of living in Victoria and in England is

as five to four. The slight excess is due
to the rent. The other necessariesof life
are cheaper, and artisans are able to save
so much that, according to a careful esti
mate, half the working people in Mel
bourne are owners of house and land.
It seems, then, that, so far as Australian
example bears on the labor problem pre
sented in Europe and the United States,

it is favorable to the attempt to gradually
introduce the eight . hour day in the con
tracts of ihe State and of municipalities,
and even to give it the force of a general
law in the caseof those trades to which it

would be most easily applied. The ex
perience of Australia, however, confirms
what would be expected on a priori
grounds, that an eiijht hour law could not
be enforced unless it were demanded by
public opinion and conformed to a practice
already existing.

EUROPE.

On the continent of Europe the agitation
for the curtailment of a day's labor to
eight hours has only recently made much
progress. At the Marxist Congress, held
last summer in Paris during the Exposi
tion, it was decided to make, on May 1

,

1890, a concerted demonstration in favor of
an eight hour day. This took place in
France, Belgium, Italy, Spain and Austria,
but the resolution of the congress was
only partially carried out in Germany.
The more conservative leaders of the Ger
man socialists have not hesitated to avow
their opinion that their country is not
ready for a general reduction of the hours
of labor to eight hours. They recognize,
also, that it might not be safe for Ger
many to move in this direction, unless her
competitors in the world's markets should
take the samestep. It is a moot question,
whether the curtailment of the hours of
work would not involve a shrinkage in
the volume of products and an increase in
the cost of production. The orthodox
economists insist that such results would
be unavoidable ; the opposite consequence
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are predicted by the advocates of the re
duction. Their argument is that an eight
hour day would absorb all the unemployed,
and add to the productive power <

jf
a

country, and they adduce the succest of
the ten hour and nine hour movements as
supporting their contention that a lessen
ing of the hours of labor means, not only
added production, but diminished cost of
production.

THE END AND THE MEANS.
That the moral and material well-being
of workingmen would be signally furthered
by the leisure obtainable through an eight
hour day is undisputed. The fact that at

a given time and in a given country such

a reduction of working hours might not be
practicable in all kinds of employment is

no argument against its application to
those trades where it is feasible.
How can an eight hour day be univers
ally established throughout the United
States, so far, at least, as regards all those
trades in which a longer term of continu
ous employment is not essential to effec
tive production ? Even those who wish to
bring about such a state of things by law
must seethat they cannot look to the Con
gressatWashington for material assistance.
The British Parliament or the French
Chambers can pass a bill regulating the
hours of labor in every species of employ
ment throughout their respective countries.
Not so with the Federal Congress. The
utmost that this body can do is to pass a

bill, like that of 1869, limiting the dura
tion of a day's labor for workingmen in
the employ of the Federal Government ;

but these constitute only an insignificant
fraction of the toiling millions of this
country. They who wish to reduce, by
statute, the number of working hours in a

day should memorialize, not Congress, but
the State Legislature. But experience has
shown that to try at the outset of the agi
tation to obtain an eight hour day by
statute is to begin at the wrong end.
What is needed is public sentiment to en
force the claims of the workingmen.
Whenever public opinion approves the
measure the law will follow as a matter of

discussed. We refrain from a more ex
plicit description of this undertaking at the
present time, on account of plans being in
an unfinished state. We shall devote more
space to this enterprise on another occasion
when arrangements are completed.

Trade School.

The Present Outlook.

The first of May has come and gone and
the general public feels relieved. The
newspapers, for lack of any other sensa
tional matter, made the most of what
labor was going to do, and, as a result,
business in some sections of the country
waited ready to be paralyzed, or at least
panic stricken, assoonasthe first step in the
series should be taken. Day after day the
writers for the daily papers described the
awful consequences of inaugurating the
eight-hour day. The armies of labor were
marshaled (on paper) and made to march
and counter-march; their generals were
interviewed and made to say to the public
many foolish things they never uttered to
the reporters in private ; the battle fields

almost fair to suppose the daily papers
would have been very glad to chronicle.
What has been accomplished to date,
and what is the present outlook ? In an
other column we havegiven a brief account
of the eight-hour day, showing the gen
eral progress that has been made since the
agitation was commencedmany years ago.
Our present inquiry, then, refers specifi
cally to the results of the effort made
on May 1 to still further advance the
short day. A few strikes were ordered,
notably of the carpenters in the principal
cities, and these have been very generally
discussed in the daily papers. Others
have been so quietly managed that the
general public in the same communities
have scarcely heard of them. In hun
dreds of other cases, employers and em
ployees have reached a satisfactory under
standing without any semblance of strike
or dispute, and all this has taken place
without any serious jar upon the ma
chinery of business anywhere. In a large
number of cases the eight-hour day has
been conceded. In other instances, where
10 hours has heretofore been the under-

A prominent feature of the work of the
Master Builders' Exchange of Philadelphia

is the trade school for which very exten
sive preparations have beenmade. A rep
resentative of the Exchange has been
abroad, and has carefully inspected all the
trade and technical schools that could be
conveniently reached in Great Britain and
on the Continent of Europe, with a view
to securing for the Philadelphia school
the best, in every respect, that can be pro
vided. The various efforts in this line in
this country, made by private individuals
and by trade associations, have also been
carefully inspected, the object being
to secure for Philadelphia a model in
stitution of its kind. There is to be com
bined with this school the effort hereto
fore sustained by the Muster Plumbers of
Philadelphia. In fact, the latter is to be
absorbed by the former. The first session
of the school, under the auspices of the
Builders' Exchange, will open in the fall.
The basementof the Exchange building,
being that portion immediately under the
exhibition department, a plan of which is

given on page 135, has been carefully ar
ranged for instruction in various branches,
including bricklaying, carpentry, plaster
ing, painting, stucco, plumbing, carving,
&c. Since arrangementswerecommenced,
the school has developed to such pro
portions that at the present time there is

a feeling, in certain circles, at least, that
the accommodations, as liberal as they
have been made, will scarcely be sufficient
to accommodate the school comfortably.
Enlarged quarters accordingly are being

Master Builders' Exchange, Philadelphia. —Chimney Piece at theend of Exchange Room.

(prospective) were described, and the very
smoke of the engagement, yet in the
future, was made to curl about the paper
in the hands of the innocent reader, and
fill his nostrils with the stench. His eyes
were blinded to the real situation, and
untit the day was past he failed to realize
that the reporters were making all the
hubbub. He could not seethat labor was
quietly working upon public opinion—
waging a moral warfare, so to speak— in
stead of resorting to force and doing all
the awful things promised and prophesied,
some of which, for the sake of news, it is

standing. 9 hours has become the rule. In

a few instances both hours and rates of
pay have been adjusted in a way to be
more advantageous to the mechanic. A
substantial gain has been made every
where.
We have already referred to the fact
that, of late, labor has beenrelying quite as
much upon the force of public opinion as
upon mere strength of numbers and or
ganization. The leaders of the different
societiesand guilds have evidently realized
that in this struggle labor can get and
hold no more than is conceded by public
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opinion to be just and fair, and by man
aging in the temperateway that has char
acterized them of late they have done
much to gain sympathy and substantial
support from the public. A change also
has come over the feelings of contractors
and builders in this regard. They seem
to realize that it makes no difference to
them within certain limits, what rate of
wages they pay, or how many hours con
stitute a day's work, so long all pay the
same, and all work the same number of
hours, and so long as the rates and hours
have the sanction of public opinion. Of
course to change rates and hours arbi
trarily, after contracts are taken, is unfair
and wrong, but labor has been willing to
give timely notice. Further, to make
rates so high and hours of labor so short
as to greatly increase the cost of building
would result in curtailing the business.
Hence nothing must go beyond the line
approved by public opinion, and this
seemsto be ful'y realized and conceded.
Labor is to be congratulated upon the
peaceful victories it has won and is win
ning, and employers are to be congratu
lated upon the reasonable views they are
taking of the situatian, and alsoupon their
willingness to yield to labor its fair share
in the general prosperity with which the
building trades are at present blessed.

The Tool Convention.

Under the above title James F. Doyle
contributes an article to a late issue of
Puck which we think our readers will find
amusing reading. It says: -
There was some commotion in the Tool
Chest. " Well, " the Hand Saw wa3heard
to remark, ' ' I know I am superior to you
all. As Julius Ca;sar once said, ' I came, I
saw ;' and when I settle down to work you
can hes.rsomething drop."
" But," said the Hammer, " there is no
steadiness in your character. You shift
forward and backward, while I am dis
tinguished for always hitting the nail on
the head. (Here theNail was seen to fur
tively rub Mi cranium.)
"Mr. Hand Saw," remarked the File,
in a rasping voice, .'have you lost any
front teeth lately ?"" Silence 1" cried the Hand Saw. " It's
a shamethat gentlemenmust associatewith
such an ugly, cross-grained character as
you. You try to scrape every one's
acquaintance."
The Plane tried to smooth things over,
and stated that he would have something
to offer before the meeting adjourned.
"Oh, Shavings!" growled the File
Whereat the Paper of Tacks laughed till
it burst its sides.
"Gentlemen," said the Glue Pot,
" while you can all saw, chop, hammer
and destroy, remember! that I am the
only one who can mend and restore. In
me are the elements of true greatness."
" I say," said the File, " ain't you some
what stuck on yourself ? " At which the
Glue Pot fairly boiled with indignation.
"Permit me," said the Spirit Level,
' ' to direct your attention to the even dis
position which I ever display. I make all
things straight."
" When you have a drop of alcohol in,"
suggested the File.
"Your work, gentlemen,"continued the
Spirit Level, with an emphasis on the
" gentlemen " which was intended to crush
the File; "your work is never accepted
until I have examined it, and this I say on
the "
" On the dead level," sneered the File.
The Sand Paper essayedto speak, but
was promptly laid out flat, and advised
that no unnecessary friction was desired.
He had plenty of sand, however, and was
only silenced by the Mallet, who rapped
loudly for order.

" Where do I come in? " asked the Ten-
Penny Nail.
"You don't," said the Claw Hammer,
reaching for him. " You come out."
The Jack Knife who was something of

a blade, opened up, and declared that he
had a point which he would like to pre
sent, but was greeted with loud cries of
"shut up!" which he did, with a click,
after threatening to cut the acquaintance
of every one present.
At this moment the Auger commenced
to stagger 'round, and vow that he would
"let daylight" through everyone, when

the men in great rage, shaking his fist in
the direction of the area gate. " I've got

'r wife 'n thirteen children t' support, 'n
we want that money."
" Hush, dear," said Mr. Smallboy. " I

pay those men a quarter to come around
twice a week, abuseme and demand pay
ment for coal they never put in. Fine
scheme."
"What are those ?" asked Mrs. Small-
boy, pointing to a row of tinware, which
she recognized as old kitchen friends, ele
vated on a single plank. " Well, you see,"
explained Mr. Smallboy, ' ' the floor is

Master Builders' Exchange, Philadelphia.— Officeof the Superintendent of the Permanent
Exhibition.

the Lid-of-the-Chest, a slam-bang sort of
fellow, camedown with a wack, and said :

" Boys, I'm onto the whole crowd."
And the hush thickened.

Novel Method of Economizing Fuel.

The following appeared in a late issue of
one of the New York dailies :

' ' What is the matter with those horrid
men in the front yard ?" excitedly inquired
Mrs. Smullboy of her husband, as she l e-
treated in alarm to the cellar, where that
gentleman was at work on the furnace,
which supplies heat to the aristocratic
boarders on the upper floors of the Small
boy mansion. Two rough looking men,
covered with coal dust and carrying shovels
were arousing the quietness of the neigh
borhood by calling for Smallboy: "Come
out 'n act like 'r mon 1

"

exclaimed one of

covered with sheet iron, and when I let
things fall around the boarders imagine
we are putting on coal, imagination, my
dear, that will help to pay on the mort
gage. Now, just tip over the tinware
while I dump this barrow of bricks on the
floor." A deafening crash followed.
"Drat it!" continued Mr. Smallboy, in
answer to a peal at the bell. " That's the
cold-blooded poet on the third floor.
We'll soon warm him up. Set up the tins
again while I drag this old boiler across
the floor. Ah ! there goes that broker on
the second floor. He'll imagine he's too
warm in a moment, and will turn off the
heat. Tip the cans, dear, and I'll rattle
this barrel of old iron. Play the bellows
up the air shaft and drag the poker up
and down the heater pipes while I shovel
these stonesacross the floor. They'll open
the windows, go round in their shirt
sleevesand think spring is here in a min
ute."
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Our ColoredPlate.

For two or three months past we have

been talking about surprises for the read

ers of Carpentry and Building, and in suc

cessive issues ha^ereferred to somespecial

features for which those numbers were

particularly noteworthy. The last issue

was what may be appropriately designated

as a mammoth number. The present

issue, it will be observed, is more nearly
our usual size. In it will be found, how
ever, a great deal of interesting matter rela

tive to various subjects, all important to

the building trades, treated in such a

manner as cannot fail to command the at

tention of our readers. One of the special

features to which notice should be par

ticularly directed is the colored plate

which appears upon the supplemental

sheet. This piece of colored work repre

sents a neat frame building erected not

long since in the neighborhood of Cincin

nati. The illustration being based upon a

photograph is not in any respect the

product of a fanciful imagination, but is

as nearly true to life as the engraver's art

can make such things. Among the read

ing pageswill be found details drawn to

scale, also elevations and floor plans, all

of which are represented in our usual

thorough and accurate manner.

Legal Decisions.

Our readers will observe this month a
new department in this journal. It is en
titled "Law in the Building Trades."
It is our purpose to give in it from month
to month a brief summary of some of the

more important decisions of the State and

Federal courts of general interest to those

engaged in the building trades These

abstracts will, in some measureat least,

give the drift of legal opinion upon nu

merous points which are constantly arising

among those engaged in building oper

ations. What is presented in this depart

ment is not by any meansintended to take

the place of advice of trustworthy counsel,

nor yet is it designed to make every
builder his own lawyer. The purpose is

rather to give the builder that familiarity

concerning legal matterswhich will enable

him to converse intelligently with his

lawyer, whenever cases arise in which a

lawyer's assistanceis necessaryor desirable,
and it is intended more especially to assist
the builder to keep out of legal entangle
ments, by giving him in advance what
otherwise he might learn only at the end
of costly litigation. We invite our read
ers to a careful consideration of the in
stalment of abstracts of decisions pre
sented this month and shall be glad to

have in return suggestions concerning the
further conduct of the department.

ComplaintAgainst Tin Plate Importers.

A gentleman, who from his business
connections has a very thorough knowl

edge of the tin plate trade and the ways of

dealers and roofers, nt us a private let

ter recently, in which he takes the im

porters to task with a good deal of se

verity. As an illustration of the causeof

complaint, and as proof of his charge that

the architects are under the control of the

jobbers, he cites a case of two special
brands of plates, which we will call A and
B, and which, to within a year, were prac
tically the samein price, and were regarded
by the trade of equal quality in every way.
Now, a year later, the samearchitect, who
had specified either of the two brands A
and B, demands in a recent contract that
brand A be used, which is quoted at from
$1 to $1.50 a box above the market price
of brand B. Commenting on this in
stance, our correspondent continues:
" This makes a great additional and un
necessary expense to the contractor, and
there is no question about the quality of
one brand being as good as the other. The
fact is

,

the architect is controlled by the

importer and the people are forced to bow
to them, and so you may imagine how it

makes an old, practical, intelligent tinner,
who has been laying tin for the best part
of half a century, chew his tongue to see
these skim-milk, irresponsible architects
handled like a lump of putty by importers
who claim to have made a fortune on sin

gle special brands of tin. In my opinion,
this scheme of the manufacturers of

specialties and importers of private brands
of roofing tin to rob the public, by roping
in and controlling architects, is the dan

ger of the day, and it is ten times more
common than most of us imagine."

The Pliable Architect.

This is a distinct charge against the
architects and importers from a person in
the trade who holds a recognized position
and is not talking from ignorance. At
this particular moment, however, we do
not propose to consider whether the charge
against importers be true or not. If it be
true that the architects are but lumps of
putty to be molded at will by the im
porters' deft fingers, then we think the

profession, as a whole, has far fewer men
of honor and independence than we have
always imagined it to possess. It would
be a natural inference, if the architects are
really so pliable, that their yielding dis

position and readiness to do the importers
wishes is the result, not of argument, but
of the proper distribution on the part of
the importers of gifts, bonuses and
douceurs, or other definite aids to the

specification of certain brands. This whole
matter is a grave question and needs look

ing into, we treely confess. The two
losers, however, so far as we can under
stand it

,

are the public who pay presum
ably more than a brand is worth and thus
lose money, and the importers themselves,

who by questionable meansintroduce their
brands at the expense of their integrity
and good name. What the interest of

the practical roofer in the matter is
,

we

do not quite understand, for it seemst»
us that it is quite immaterial what brand
he places upon a roof so long as the

quality is good, and it is not likely to re
flect upon his business reputation.

The Position of the Roofer.

Whether the tin costs $5 or $10 a box is

something immaterial to the roofer, for in

estimating from a specification he simply
enters the tin at its current market price

and the customer must stand the expense.
For him to set up a wail, therefore, seems

to us uncalled for, if not inexcusable, for
we cannot imagine it is his solicitude for
the welfare of his customer that leads him

to complain against the architect and im

porter. Let him state the case to the

owner and there his responsibility ends,
and as we said before it is immaterial what
the roofing plates costs since it is a fixed
item in the estimate and cannot be altered
one way or the other. When the roofer

complains that he is given no latitude in

the choice of the brands of terne plates
where there are one or two that he corn-
eiders fully equal to the brand specified
and on which he can save 75 or more cents

a box, the inference is reasonable, though
of course, we do not say that it is neces
sarily true, that his object in having a

freedom of choice is that he may enter the

cheaper plate in his contract at the price
of the more expensive one and thus with

no injury to his customer, since the two

brands are of equal (?) merit, he himself
can pocket the difference in price between

the two brands, and at the sametime give
his patronage to the importers who are

willing to trade on the lowest margin. A
truly conscientious roofer will, of course,

want to use the least expensive plate out

of regard for his employer's interests. But

are the roofers as a class any more con

scientious than the importers, or even the

much reviled architects themselves ?

Testing the Purity of Air.

In the report of an address on methods
of heating and ventilating school houses,,

read before the Boston Society of Civil
Engineers, a few months since, and pub
lished in a recent number of the journal of

tne Association of Engineering Societies,

we find many interesting figures on the

actual state of affairs discovered in school

houses in certain parts of New England.
The paper itself is principally a record of

the results of investigation into the sani

tary condition of this class of buildings.
In the discussion, however, some valuable
information is given on severalpoints con

nected with the ventilation of school

houses, and in glancing over the article

we were much interested in reading the

accounts of different apparatus for testing
the amount of carbonic acid present in

the atmosphere. One instrument, of En

glish design, consisted of a bottle filled

with lime water and connected with it was



152 July, 1890CARPENTRY AND BUILDING
a rubber ball to be used as an air pump.
The proportion of carbonic acid in the

atmospherewas indicated by the number
of times it was necessaryto empty the bulb
in the lime water before the latter became

opaque. Another instrument depended
upon a certain bright carmine colored
chemical which was arranged so as to
moisten and drop from a string. Accord

ing to the increase of carbonic acid in the

atmosphere this color was bleached white,
and the point of the string where the color

disappeared, referred to a scale behind it,

showed the percentage of carbonic acid

gas present. After describing these ingen
ious instruments, there was a discussion as
as to their practical value, and how much
attention and education it neededupon the
part of the teacher to make proper use of
them, and tell from their signs when extra
ventilation was needed.

The Needoi Fresh Air.

From a scientific point of view all this

was very interesting, but we must confess
our sympathies are decidedly with one of

the members who stated in substance

that the amount of air admitted into a
room should never be left to the discretion
of either the teacher or the janitor, but

should be made absolute. The speaker
granted that the temperature should be
under the control of the person in charge
of the room, but the quantity of air, he

very wisely held, ought not to depend
upon the records of delicate instruments
that needed constant watching, but rather
should be a fixed amount, to be admitted
at all times. A school house, or any other
building where a number of people are
wont to congregate, should be designed
with a view to constant ventilation, ade

quate to the maximum number of indi
viduals the -housewould ever contain. In
that way an ample supply of fresh air is

provided, and if the house is never filled
to its limit of population there is always a
wide margin of safety against the dangers
of foul air. We wish this whole matter of

the need of ventilation could be deeply
impressed not only upon the teachers and
school commissioners, but upon every in
dividual who lives under a roof and
within four walls. Of course the poor
- school children, factory hands and certain
classesof workmen suffer most from this
sort of poisoning, but the aggregate
amount of distress from this cause in
offices, private houses and other places
over which the public, in one sense, has
no control is seldom appreciated. Fresh
air is a prime requisite to good health;
good health is a prime requisite to efficient
work, and, furthermore, contentment goes
along with it.

Carpenters'Strikes.

In view of the numerous strikes in the

building and allied trades, which have re.
cently occurred or are now in progress in
the United States, it is interesting to note
the extent of the movement and the
causes which have, in some raeas'ire,
lfd to it. According to the official organ
of the United Brotherhood of Carpenters
and Joiners of America, there have been

strikes the present season in 141 cities, in

volving 208 unions and 54,852 union and

non-union men. In examining into the
causeswhich have led to these strikes, it is

found that in 42 cities the men went out

on the refusal of a demand for eight hours

to constitute a day's work; that in 81

cities the men went out on a demand for

nine hours a day, and in 18 for either an
increase in pay or for a reduction in the

hours of labor on Saturday. In a number
of cases the necessity of a strike was

avoided by conference between employers

and employed while in others no ami

cable adjustment of the difficulty was

reached and the men quit work. Up to

the present time, according to the author

ity quoted, the results show that in 27

cities and towns the movementfor an eight

hour day has been successful, affecting

23,355 men in the trade. In nine cities

the men are still out for the eight

hour day, while in six cities a com

promise on nine hours has been reached.

It is stated that the nine hour
day has been established in 72 cities and

towns, with the addition of eight hours a

day on Saturday in many instances. This

compromise affects 14,180 carpenters,

while it is said that gains have beenmade
in the way of increased wages in 18 other

cities, affecting 2662. The organ quoted

further claims that the trade movement

among the carpenters this spring has

been successful in 117 cities, involving

40.197 workmen. The strikers claim to

have found a formidable opponent in the

master builders' exchanges in different

parts of the country ; the latter, it is as

serted, having based their action oc what

they call " the fundamental principles of
the right to employ or not to employ."

At the same time, it must be admitted,
that, through the concerted action of the

builders in their exchanges, many prompt

adjustments of questions at issue have

been effected, of which a settlement

would otherwise have been long deferred.

At the time of going to press there are
strikes among the carpenters in a number

of cities in which both sides are maintain

ing a firm attitude, and neither being

willing to yield anything.

Among the numerous inquiries which

reached us during the past month was one

from a correspondent in the State of Michi

gan relative to the strength of floors. By

accident this letter was destroyed before

we had opportunity to prepare a reply to

it
,

and we therefore take this occasion to
ask the correspondent to kindly repeat his

inquiry, accompanying it with a sketch as
before.

It rickmaking Past and Present.

The following from a recent issueof the
Clny Manufacturers' Engineer will be
found of general interest :

Twenty years ago brick yard labor was
looked upon as the hardest work in the
land. At that time there were but few
yards employing steam power. A spiral
plastic clay machine was a dangerous
financial experiment; a pug mill plunger
machine an improvemeat to be envied ; a

semi-dry process was the notion of some
semi-insane crank. Dry houses were al
most unknown. To go to work at 7 o'clock
in the moreing and quit at 6 in theevening
was the practice of only a few new firms,
who were predicted to be failures on ac
count of it. The yards were mostly small
and made their bricks by hand on soft
clay horse-power machines.
The brickmaking seasonwas about nine
months in the Southern and about eight
months in the Northern and Western
States. The hours of labor commenced
generally at 4 o'clock in the morning, in
order to get the day's work molded by 10
or 11, so as to have the bricks dry and
under "houses " the same day. A day in
the brick yard really meant twenty-four
hours. When the day's task was done
then the anxiety began as to whether it

would storm or something else turn up
to interfere with the regular work. It
was a common occurrence to call all
the help together at midnight to cover
up brick hacks and then wait all next
day for the yard to dry off. Many
yards away from the towns provided for
board and lodging for their men
by running boarding houses in con
nection with the yards—and queer board
ing houses they were. "Salt horse"
(the common namefor pickled beef), dried
apples, boiled potatoes and black coffee
was the fare three times a day for the
eight or nine months, and baked beans,
with pork, syrup and apple or pumpkin

E
ie
, of a kind that could only be digested

y a brick yard employes, would cap the
glories of a day of rest. Beds for the
men, in many of the yards, were unknown
luxuries; a bunk made of rough boards,
with a mattress of straw and a blanket,
completed the outfit. If ttie mosquitoes
were lively it was found advisable to keep
onboots and clothesduring theentire night.
A roughly made table of boards, with one
candle, was allowed for every eight men.
Trade journal reading was a thing un
known, for noneexisted ; the only thing to
accomplish was to make $20 a month, and
kill time on rainy days and Sundays.
But the times have changed. A brick
yard man is somebody now ; he goes to
work like other mechanics ; his work, by
the assistance of machinery, has become
more mechanic-like and in many cases less
laborious. With the introduction of ma
chinery the work has become simpler and
more productive. This change influenced
the condition of brick yard labor to such
an extent that it has outgrown the repu
tation of "rough and tough;" more
educated labor sought its employ, and
with it came the disappearance of the
brick yard shanty and its degrading in
fluences. Machinery has elevated every
branch of the trade ; it is making
high-grade man of the once igno
rant worker, who had no oppor
tunity to study and develop himself.
Machinery is making better materials, and
making them cheaper. Machinery has re
moved every kind of drudgery which had

a tendency to make life miserable. When
men were machines every effort required
muscle; their hours of toil were long and
severe and the consequenceswere brutal
izing and degrading. It is to be hoped
that the time will comewhen the perfec
tion of all machinery will be such as to re
quire only the presence of an attendant,
without any manual labor to speak of.
Many laborers condemn machinery, saying
that it does away with their labor; but
when the comparison is made between
the labor 20 years ago and at the present
day it can safely be said that with the in
troduction of machinery there have only
been taking away long hours and hard
work, and in their place came opportuni
ties for cultivation and the improvement
of the social and domestic condition of
those following brick making as a pro
fession.



z

a.
OI
•a
ce
UJ
O
z
u.
O
m

>
CD

□
UJ

O
UJ
tr
ui

<
z
z
o
z
o

Q
o
o
5

ui

3
oI





CABFEitTRY
153July, 1800.

BWLDISO,AND

A SUBURBAN RESIDENCE

WE
PRESENT upon this and the
following pages the elevation,
floor plans and details of a neat

and attractive house of moderate cost,
erected in a suburb of Cincinnati by

main hall. The arrangement is such that
the visitor passes directly from the ver
anda to a reception hall 10x 12| feet in
size, and from thence he may pass into the
parlor at the right, or to the hall behind,

Frout Elevation.—Scale,%Inch to the Foot.

First Floor SecondFloor.

Scale,1-1«Inch to the Foot.

A Suburban Residence, Erected by Bofinger <£Hopkins, Cincinnati, Ohio.

Bofinger & Hopkins, of that city. The from which rise the main stairs. Behind
perspective view of the house forms the the stairway is the kitchen, while to the
subject of our colored supplemental plate right is the dining room connected by
this month. Upon the first floor of the folding doors with the parlor. These lat-
dwelling are 4 rooms in addition to a ter rooms are fitted with hard wood man

tels and tiled hearths. This arrangement
of rooms permits the "domestic" in the
kitchen to reach the front door without
having to pass through either the parlor or
the dining room. Upon the second floor
are 4 sleeping rooms so disposed as to
utilize all the space to advantage. Ample
closet room is provided, as well as a stair
way leading to the attic. The cellar ex
tends under the entire house. The build
ing is covered with a slate roof. The
water supply of the kitchen is obtained by
means of a pump from a cistern having a
capacity of 144 barrels. This house has
been erected by the firm above mentioned
at a cost of about $2,350.

Modern Methods of Wall Finishing.

In the treatment of wall surfaces, says
A. Ashmun Kelly, in House Painting and
Decorating, very much will depend upon
the condition of the ground to be operated
upon whether we shall be successful or
not. As a rule, our walls are far from
being in a suitable condition for treat
ment with oil or water colors when we are
called upon to take them in hand, and
nothing certainly is more trying to one's
patience than this. If the plasterer did
his business properly, there would be no
such abominations as hot, absorbent,
porous, fire-cracked and the like walls.
We used to have what were known as" wash-walls," so called becausethey were
troweled down to a hard, smooth and
glossy surface, and thus made suitable
for washing down with scrubbing brush
and water, r.n annual performance
which constituted one of the chnrms (?)
of the domestic life of our good
old mothers. Such walls were sim
ply perfect for the decorator's use.
Unfortunately, they are rare. Cheap
ness in first cost has obliged the plasterer
to finish up his white coat just as speedily
as possible, and the result is bad walls.
Given ample time in which to do it

,

the
worK of this artisan is capable of the
grandest possibilities. He might add
coloring matter to his plaster and produce
the most beautiful effects in tints, tones,
shades and colors, and not only add to the
fine effect of his own work, but lay a
foundation for the decorator that would
enable this personage to produce the best
results with the least trouble and ex
pense Why plastered walls continue, as

a general thing, to be of ghastly whiteness

I cannot conceive. A tinted-plaster wall,
troweled down to an egg-shell gloss,
strikes me as being a beautiful possibility.
Imagine it ! Take a lovely turquoise blue,
for instance, for the body of the wall, with
a soft buff or rich cream-colored frieze,
suitably treated afterward with embellish
ments, and one can scarcely imagine the
beauty of the effect.
Ordinary whiting or distemper kalso-
mine is very hard to work »n a bad wall.
In such a case it will pay to give the wall

a coat of paint or olieap varnish. This
will stop the suction, which is the chief
mischief An attempt to finish such a

wall without such a preparatory coat will
surely end in failure and wasted labor.
Alum, plaster-of-paris and soap mixtures
are also used, but the first mentioned ar
ticles are better. The best gilder's whit
ing, bolted, should be used, and only the
best dry pigments, becausetheir tones are
clearer and it requires less of their sub
stance to tint the mixture. Likewise,
only the best glue—gelatine or fish glue—
should be used for a binder. Too much
glue will causecracking of the surface ; too
little, flouring off and a poor surface to work
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Section and Side (Left) Elevation

Side (Right) Elevation.

A Suburban ResidenceElevations.—Scale, % Inch to the Foot.
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•on'subsequently. The whiting is first put to
soak, say over night, the color worked in by
hand, and finally the glue. Afterward
hot water is applied and the mixture put
through a fine strainer. Then it is set

than ordinary whiting, being free from that
gritty feel which characterizes the latter
substance, and gives a smoother, more
pleasing finish. In my apprentice days
we used to prepare the kalsomine our-

Detail of Porch Cornice.—ScaleM,Inch
to the Foot.

5 Z

Detail of Porch Column.—
ScaleH Inch to the Foot. m̂

is-^;

FLATJACE

Detail of MainCornice—ScaleH Inch to theFoot

sVW-W:v.^

7^

^

Details of Baseand Flrtslu-Scale K Full Size. Sectionof Base.-ScaleM Full Size.

A Suburban Residence.—Details.

I am a great admirer of the Johnston
prepared kalsomines, and have used them
for the past 15 years with uniform suc
cess. Several other wall finishes are now
on the market, some imitations of John
ston's, others quite different. One of the
latter is a plaster or prepared gypsum com
pound, such, for instance, as " Alabas-
tine." Alabastine (ana there are several
similar preparations in use) possesses
many excellent qualities which will com
mend it especially to houseowners, while
the decorator will be apt to dislike it

,

especially upon first trial. I have used it

to someextent experimentally, and believe
that my experiencewill help others who
may be called upon to try gypsum prepar
ations. My first efforts with it were not
brilliant, judged by the results. In fact, _

I failed, and had a fearful time of it. Full
directions accompanied each package, but
then directions avail little with the
amateur. But I experimented until I

succeeded in effecting a beautiful job of
wall finish. I found that the stuff, which
had more tricks than a mule, had to be
handled '-just so "or it wouldn't work.
It had to be mixed very thin, to begin
with—thin as ordinary lime wash—and ap
plied at once. Having a lot left over, I

saved it that night, and, though aware that

it would not do after setting so long, I

mixed it with a fresh batch next morning
and spoiled my walls. It granulated and
dusted off and made the wall full of suc
tion. I scrubbed this off with a dry root
brush and gave another coat of fresh stuff,
but still without success. The mixture
must not stand more than a very few
hours. It will set, just as plaster-of-paris
does, and in this state is worse than use
less, having lost its original character. It
will work over wood or paint, but its one
peculiarity is that no preparation of the
wall, such as sizing, is needed.
A friend, a painter in a South Pennsyl
vania town, used alabastine under my
direction, last fall, on a bank building and

a church, and achieved splendid success,
creating quite a talk in his neighborhood
over it. But I was very minute in my in
structions, and cautioned him very par-
ticulary against such things as had proven
my early ill-success, otherwise I think he
too, would have joined in the cry of many
others who dislike the material. The best
thing about gypsum preparations is their
sanitary value. They give a perfectly
porous surface, through which the walls,
as Mr. Bradshaw has aptly said, can
breathe, and being free from animal sub
stances, such as glue, cannot decompose
and generate diseasegerms, nor will they
crack, scale, flour, or the like. In fact,
being simply plaster, they become a part
of the plaster wall and harden with age.
But the finish is easily soiled, and there
fore I do not like it outside of bed-rooms
or parlors, but it .takesvarnish splendidly,
though 'thereby suffering a change of ap
pearancethat may or may not prove an
objection to some persons. I never
worked anything that was nearly so easily
applied as this gypsum preparation. It
was like putting on buttermilk. Use it

just right and you will like it. I may add
that I have no interest in its manufacture,
but write solely with a view to help some
one who may have to use it for the first
time.

.asideto cool. A custard-like consistency
is best for working. Use a broad, long-
bristled kalsomine brush, and dab the
mixture on quickly and evenly in a hap
hazard sort of way (so it will look to a

novice), using the ends of the bristles
rather than the other portion. Kalsomine
proper, or Paris white, gives better results

selves, boiling the dry white with the fish
glue—or " isinglass," erroneously so called
— and applied it hot. .We used white
mostly, seldom any tints, and made beau
tiful ceilings with it. Nowadays we have
the prepared kalsomine, such as John
ston's, which is more convenient for small
jobs than mixing it ourselves.

The number of immigrants who arrived
from Europe during 11months up to May
31 is 401,009, against 392,560during the
corresponding 11 months of last year.
This indicates that the total European
immigration of the fiscal yearabout to end
will exceed that of any previous year ex
cept 1881, 1882, 1887, and 1888. The
most significant changes, as compared
with last year, are in the figures of Hun
garian and Italian immigration, whijh has
more than doubled.
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LAW IN THE BUILDING TRADES.

THE
FOLLOWING SUMMARY of re
cent decisions of the courts relating
to matters in the building trade will

be found of interest to our readers:

EXTENT OF MECHANICS'LIEN.

The Indiana statutes provide for a me
chanics' lien upon any building, to the ex
tent of the value of the labor done and
materials furnished, and directs that any
person desiring to acquire a mechanics'
lien shall file " a substantial description of
the lot or land on which the building
may stand or be connected with," and
that any description will be sufficient,
from reference to which the lot or land
can be identified. Under this statute the
foundation of a barn constitutes a build
ing, and a description of a lot, which
alleges the building to have been erected
on a certain tract containing 160 acres,
though the lien cannot extend to the
whole tract, is not void for indefiniteness.
Scott vs. Goldinhorst, Supreme Court of
Indiana, 24 N. E. Rep., 333.

mechanics' lien.
In an action upon a mechanics' lien to re
cover for material furnished to a contractor,
to whom at the time of filling themotive of
the lien there was a sum due by the de-
fendent owner, defendants should be per
mitted to show in defense that the con
tractor had not completed the work ; the
amount of work uncompleted ; the cost of
completing the work and any payments
made on account of the contract.
Frazier vs. McGuckin, Supreme Court
of New York, 9 N. Y. Supp., 435.

PABTY WALLS.

In the absenceof a special agreement or
controlling custom providing otherwise,
party walls must be capable of substan
tially similar use by the adjoining owners.
Hamman vs. Jordan, Superior Court of
New York City, 9 N. Y. Supp., 421.

Where one builds a party wall under a
city ordinance authorizing and regulating
city walls, he cannot claim the benefit of
such ordinance unless the wall is of the
thickness required by the ordinance, and
otherwise conforms to it, and is without
openings.
Traute vs. White, Court of Chancery of
New Jersey, 19 At. Rep., 196.

LIABILITY OF MASTER IN EMPLOYMENT OF
SERVANTS.

A master must use due care in the em
ployment of servants, but he cannot be
held liable for damages resulting from the
mere incompetency of a servant, of which
he had no notice.
Thomas vs. Herrall, Supreme Cqurt of
Oregon, 23 Pac. Rep., 497.

MECHANICS' LIEN AS TO SUBCONTRACTORS.

The lien given by the Indiana statutes
to sub-contractors " to the extent and
value of the work and labor performed or
material furnished, or both," is only for
the reasonable value of the work and
material and not for their price, as fixed
by original contract.
Morris vs. Louisville N. A. & C. Ry.
Co., Supreme Court of Indiana, 24 N. E.
Rep., 335.

STATEMENT FOR MECHANICS' LIEN.

Where the statute requires that a state
ment for a mechanics' lien for labor per
formed, or materials furnished under an
entire contract, which includes both labor
and materials at an entire price, shall
specify the contract price, the number of
days of labor performed or furnished, and
the value of the same, a statement which
shows that the labor was furnished under

a contract, and which states the number
of days labor and the value of the labor
and the contract price therefor, or which
states the materials furnished and the value
and the contract price therefor, is not suf
ficient, as it does not show the contract
price of the entire work.
Hurley vs. Laly, Supreme Judicial
Court of Massachusetts,23N. W. , Rep. , 834.

COMPLIANCE OF CONTRACTNECESSARYTO
SECURE LIEN.

In order to secure a sub-contractor's
lien it must appear that such sub-contractor
has not only furnished the materials or
labor on which his claim is based, but that
he has complied with the terms of the
contract relating thereto. In a contract
to furnish building materials for a build
ing in process of erection " within 60
days " time is of the essence of the con
tract, and substantial compliance must be
shown.
Kirn vs. Champion Iron Fence Co., Su
preme Court of Appeals, of Va., 10 S. E.
Rep., 384.

MUNICIPAL CONTROL OF BUILDING CON
STRUCTION.

The power of a municipal corpora
tion to control and regulate the erection of
buildings is not an implied power, but
must be specially conferred by the Legis
lature.
State vs Schuchardt, Supreme Court of
Louisiana, 7 South. Rep., 67.

CONSTRUCTIVE MEASUREMENT.

A rule of a bricklayers' association for
what is termed "constructive measure
ment," which varies constantly according
to the percentageswhich are added or de
ducted under other rules of the associa
tion, cannot be applied to the contract un
less the other party is fully informed as
to the rule and the effect ot its operation.
A contract for mason work by the cubic
yard must be measured as cubic yards are
ordinarily understood, and not by an
arbitrary rule unknown to the other party
of the contract.
Ambler vs. Phillils, Supreme Court of
Pennsylvania, 19 At. Rep., 71.

MECHANICS'LIEN ON PROPERTY OF WIFE.

Where lumber and building materials
and labor are furnished to a man for the
erection of a house upon land of which the
legal title is in his wife, the property is
subject to a lien for such labor and ma
terials, where it appears that she knew
that the lumber was being furnished and
the labor was being performed for that
purpose, and by whom, and that she made
no objection thereto.
Howell vs. Hathaway, Supreme Court
of Nebraska, 44 N. W., Rep., 1136.

KNOWLEDGE OF OWNER REQUIRED TO
SUSTAIN MECHANICS' LIEN.

Where a person other than the owner of
land purchases material or employs labor
in the erection of a building on such land
it is necessarythat the notice for the lien
should show not merely that such other
person is the owner of the land, but it
must appear that such building or im
provement was placed on such land with
the knowledge of the cattle owner.
Allen vs. Rowe, Supreme Court of Ore
gon, 23 Pac. Rep., 901.

CANCELLATIONOF BUILDINGCONTRACTFOR
INCOMPETENCY.

Where a contract for the erection of a
building provides that the contractor
shall erect the building in the best, most
substantial and workmanlike manner, and
authorizes the owner to terminate it if the

work is not done in accordance with the
terms, the owner is justified in terminating
the contract, on account of the incompe
tence of the contractor and his workmen
by reason of ignorance and dissipation.
In an action by the contractor for damages
sustained by the termination of the con
tract, recovery was sought for extra work
not called for in the specifications, and it
is held that if the cost of completing the
building was less than the contract price,
the contractor is entitled to recover for
such extra work, but if the completion of
the building was greater than the contract
price and the value of the work, he is not.
Rector vs. McDermott, Supreme Court
ot Arkansas, 13 8. W., Rep., 334.

DAMAGE8 FOR DELAY IN BUILDING CON
TRACT.

In case ot a contract to deliver ma
terials to be used in the construction of a
building, in order to charge the seller with
loss of rents arising from his failure to
deliver such materials within the time
limited by the contract, the contract must
have been madeunder such circumstances,
and upon such a state of facts that it may
reasonably be supposed to have been com-
templated by the parties, when making
the contract, that such loss would follow
its breach, and hence that the seller con
sented to become liable for it

,

and such
facts and circumstances if relied upon
must be pleaded and proved. Where the
contract is silent as to the time of per
formance, a reasonable time is intended,
and if it is in writing, proof of an oral
agreement variant from that presumption
will not be admitted.
Liljengren Furniture and Lumber Com
pany vs. Mead, Supreme Court of Minne
sota, 44 N. W. Rep., 306.

ARBITRATION CLAUSE OF BUILDING CON
TRACT.

Where a building contract provides that
any dispute as to the meaning or scope of
the specifications shall be decided by the
architect, and that any dispute as to the
value of any work omitted by the con
tractor shall be submitted to arbitration,

a claim for work done under the contract,
where the only defense is that the -work
was not properly done, need not be sub
mitted to arbitration. Where the con
tractor used his best ability and effort to
comply with a contract, and the other
party receives and retains the benefit of
his labor and materials, the fact that the
work has not been fully performed and
has not been well done is only a defense
to the extent of the damages caused
thereby.

. Gallagher vs. Sharpless, Supreme Court
of Pennsylvania, 19 At. Rep., 491.

CONSTRUCTIONOF PENALTY CLAUSE IN
BUILDING CONTRACT.

The mle is that if damagesresult from
the performance or omission of acts which
are certain or can be determined b

y evi
dence, the sum which is stipulated in a

contract to be paid in the event of the
failure to perform such acts will be con
sidered as a penalty, and will not be in-
forced, but where such acts or omissions
occasioning damageproduce a result which
cannot be measured by a pecuniary stand
ard, such stipulated sum will be consid
ered in the law of liquidated damagesand
will beenforced. The provision in a build
ing contract that the contractor shall pay
after date a certain sum if he fails to com
plete the building at the time designated,
is in the nature of a penalty and not
liquidated damages.
Brennan vs. Clark, Supreme Court of
Nebraska, 45 N. W. Rep., 472.
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MEASUREMENT OF ROOFS.*
BY TRJA-NGrLiEJ.

IN
PREVIOUS NUMBERS there have
been given rules for finding the areas
of various plane figures, as the square,

rectangle, triangle, &c., and then following
these figures were a number of ex
amples of roofs and directions for ob
taining their shapes from the plans and
elevations. While the directions already
given may enable the reader to compute

the various shaped triangles, that he can
obtain the area of any shaped plane
figure that can be drawn. While
these articles relate to the measurements
of roofs, the reader is probably aware
that there is hardly any limit to the
strange shaped roofs or coverings of parts
of buildings drawn by the architects
ot the present day, and on this account

be equally easy to determine the area of
the whole. While there may be a number
of methods for obtaining the area of a
circle, we will first seehow we can manage
to secure this result without the help of
any rule whatever.
In Fig. 50 the circle shown is divided
into four equal parts by the lines A B and
C D. We will draw the line C B, forming

Fig. 60.—Area of QuarterCircleby Meansof
SevenTriangles.

Fig. 55,—Third Method.

c 4
Fig. 52—Detail of Method.

Fig. 51.—ApproximateMethodby Meansot
Triangles.
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Fig 53—Area or CircleShownin Fig. 50,asOb
tainedby Triangles.

Fig. 54.—SecondMethodof Finding Area of
Circle.

Fig. 57.-Finding Area of
Circle by Eule 2.

Fig. 56.-Fourth Method.

Fig. 58.—ObtainingAreaof An
nular Space.

Fig. 60.—SecondMethod.
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Fig. 61.—Area of Irregular Figure.

Measurementof Roofs.

the surface of anyroof commonly metwith,
there are other shapesthat it might be well
to consider before proceeding further with
the subject. It has been shown that the
areaof the square,rectangle,rhomboid, &c.,
can be obtained by resolving the figure
into two or more triangles, and while spe
cial rules may be given for obtaining the
surface or area of other figures, it will be
shown that the various rules are really
based on the sameprinciple, and it could
almost be said that when one is able to ob
tain the area of a squareand triangle, or of
* Continuedfrom page1X).

there is hardly any limit to the number of
shapes that can be considered as within
the scope of these articles. As the first
shape considered was the square, we will
now consider a shape that might be called
its opposite and that is the circle, and
while circular roofs or buildings may be
seldom constructed, there are many build
ings parts of whose surfaces are formed
of at least the part of a circle, and if we
can determine the area of a whole circle
it would appear to be an easy matter to
figure the area of a part, or if we can de
termine the area of part of a circle, it will

the triangle C J B, then bisect C B by
F E, and form two other triangles by
drawing, C E and E B ; then bisect C E by
G H, and produce two more triangles
by drawing H C and H E. We have now
carried our divisions as far as can be done
with an ordinary pencil, as the two lines
between C H or H E run nearly together.
The rule previously given for obtaining
the areaof a triangle was : " Multiply the
base by the altitude and divide by 2,"
or, what is the samething, multiply the
baseby one-half the altitude. This oper
ation is shown in Fig. 51, where area of
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triangle C J B is shown by C B L K, and
of the two triangles C E F and E F B by
C B N M. The areasof the two small tri
angles C G H and H G E are shown in
Fig. 52 by C II G C and of the two simi
lar triangles between E und B (Fig. 50)
by G H E E'. We have now obtained the
area of the quarter-circle C J B E, as
nearly as can be shown by the use of ordi
nary lines, and to get this area it is only
necessaryto figure the areaof K L N M in
Fig. 51 and C E E' C, Fig. 52, four times,
which would represent the area ot the
circle ADBC, Fig. 50.
In Fig. 53 K L N M representsthe sim
ilar shape shown in Fig. 51, and ABSM
four times as much, or the area of the
whole circle ADBC in Fig. 50, except
ing the area of the small triangles in Fig.
52, which are shown at a I e a; only four
such figures are drawn, showing the area
of all the small triangles as would be con
tained in the entire circle, as shown in
part by C G E H, Fig. 50. The circle
shown in Fig. 50 being drawn to a scale
of 1| inches to the foot, represent?a diam
eter of 11 inches. On looking at a table
of areasof circles it is shown that the area
of an 11-inch circle is 95.033square inches,
and by reducing the dimensions of figure
shown in Fig. 53 to decimals and figuring
the area,we have as a result 94.390square
inches, which lacks only 0.643, or slightly
over one-half of a square inch, of being the
same result as shown by the table, and
when it is considered that the result has
been obtained by measuring a figure one-
eighth full size the amount is not far out,
especially as an ordinary pencil mark by
the scale used is about £ inch wide.
In Fig. 54 is shown another method of
obtaining the areaof C J B by dividing it
into four triangles as indicated by lines 1,
2, 3, and then obtaining the area of each
triangle, as previously explained. The
smaller the base of the triangle, as shown
by the divisions between A D, the greater
the accuracy of the calculation. In Figs.
55 and 56 are shown two other methods
for obtaining the same result, the illustra
tions being given to show those of the
readers of The Metal Worker who are not
familiar with the subject that they arenot
to be tied to any particular rule for se
curing the desired result, as they are in
possessionof at least one method on which
the rule or rules for obtaining the area oi a
circle are founded.
It will be seen that there is hardly any
limit to the number of shapes that can be
drawn in a circle, and as long as straight
lines are used in making the divisions, the
reader should be able from the directions
previously given to estimate the area of
any one, and the area of all the shapesbe
ing obtained the sum of all should give
(nearly) the areaof the circle, the "nearly"
depending upon the accuracy with which
the operation is performed.
Before proceeding further with the sub
ject it might be well to remark that plane
figures are composed wholly or in part of
straight or curved lines, and, as it is a
question if "the oldest inhabitant," or any
other equally well-informed individual,
can determine what shapes the architects
of the present or future will use in the
various parts of buildings, someof which
shapes are to be covered with roofing
material of some kind, it would perhaps
be well to further consider the methods to
be employed in obtaining the areas of
various figures, even though some of them
may not be commonly used.
While special rules may be given, the
intention is to so present the subject that
one who has -followed the subject thus far
will be enabled to obtain the area of any
plane figure that can be drawn without the
use of any rule or rules other than those
used for squares, triangles, &c.
While on the subject of circles, we will
state that a circle is a plane figure, bound
ed by a curved line, all points of

which are equally distant from a point
within called the center. The circum
ference or periphery is the curved line.
The diameter of the circle is a line passing
through the center and terminated by the
circumference, as A B in Fig. 55. The
radius of a circle is a line drawn from the
center to the circumference, as A J or J D,
Fig. 55.
For finding the area of a circle three
rules will be given:
1. Multiply the square of its diameter
by 0.7854.
2. Multiply its circumference by one-
fourth its diameter.
3. Multiply the square of its radius by
8.1416.
Regarding the above rules, they all re
quire more or lesscalculation, and in case
of a circle the diameter of which would
be difficult to measure the calculation
would be rather complex, to say the least,
and if we were required to use any of the
methods previously given the operation
would be too tedious or too complicated
on account of the number of triangles
necessaryto be used, and on this account
we will give what might be called a prac
tical translation of the second rule.
The circumference of a circle can be ob
tained by measuring, or cutting the circle
out of any convenient material and then
rolling the disk. In order to obtain the
area of a circle, using the second rule, all
that would be required would be to cut a
strip of paper in width equal to one-
fourth the circle's diameter (or one-half its
radius), and then by any convenientmeans,
as by rolling the disk on the paper, ob
tain the circumference, when the area
would be obtained. As an illustration
we will take the circle shown in Fig. 57,
which is of the samediameter asa nickel.
The strip of paper shown by A D E F is
cut one-fourth the width or diameter of
the nickel, and being wound about the
circumference, as shown by B C, the part
of strip shown by A C B F is the area of
the circle or nickel.
If it is desired to obtain the area con
tained between two concentric circles, as
A D and B C in Fig. 58, it is only neces
sary to first obtain the area of the large
circle, then of the small and subtract the
latter from the former.
As a circle is a plane figure that can be
described within a square, so an ellipse is
a plain figure that can be described within
a rectangle, as shown in Fig. 59. After
having described the rectangle E F H G
about the ellipse A D B C, it would be
easyto figure the areaof the rectangle, and
then by drawing the lines E L, K L and
L M two triangles are obtained that nearly
give the area of the corner K L M E, and
four times the area thus obtained sub
tracted from the rectangle will nearly
give the area of the ellipse. In the case
of a larger figure, or if greater accuracy is
desired, the remaining space could be
again divided into triangles as was done
in Figs. 51 and 52, or the corner can be
divided as shown between B H D.
The rule for finding the area of an
ellipse is to multiply the product of the
two diametersby the decimalO.7854,which
is doing by the aid of arithmetic nearly
what has been done by the useof triangles
in Fig. 59, for in that case we obtain the
area of the rectangle by multiplying the
length by the breadth, or obtain the prod
uct of the two diameters, as it might be
called, and then subtract the area of the
two corners. By the rule we do the same
thing when we multiply by 0.7854, which
decimal being 0.2146 less than one, the
operation is similar to the one performed
in the diagram, as 0.2146 could be said to
representthe four corners. Another meth
od is shown in Fig. 60, where one-fourth
of the ellipse C J A is divided into two
triangles by the lines C E, E A and E J.
The areas of these triangles are obtained
and the operation performed as in previous

figures. By dividing the ellipse, or one-
fourth of it

,

as shown by the figures be
tween B and D, greater accuracy is ob
tained.
As an illustration of how simple a mat
ter it is to obtain the area of any plane
figure Fig. 61 has been drawn, being
formed by 36squares, as shown, and if -an
irregular figure is drawn in these squart s

,

the work being done to somescale if neces
sary, we can see how the area of the fig
ure can be obtained. If convenient, each
square as formed by the lines 1

,
2
,
3 Ac.,

7
,
8
,
9
,

&c., can be divided into triangles,
as is the square between lines 1 and 2„
forming the triangles a, b

,
c, d
,

or a num
ber of small squarescan bemade,as at e,f.
It is easy to see that there are 10 full
squares in the irregular figure, and the-
reader, it is hoped, will be able to obtain
the area of any of the remaining parts of
squareswithout the aid of further direc
tions.

Native Hardwoods.

An article on hardwoods in Timbermant
after speaking of the rage for foreign ex
pensive woods and their imitations, says :

"Later on, a very much more sensible
idea took possession of the people in the
matter of furniture and house finishing.
Walnut was the first native wood to come
into general favor, probably because it can
be finished with stain, to look a little like
the tropical hardwoods. With the incom
ing of walnut came a general tendency to
natural woods of all kinds. The sensible
idea that no paint or stain is as beautiful
as the natural wood with its grain, knots,
curls and natural appearance maintained
with transparent varnish took possession.
Pianos, and other articles of furniture
which owe much of their beauty to their
massiveness,held on to the tropical wood
idea, both in natural wood and imitations,
long after they had been practically dis
carded on other lines. But now even they
are built of the natural native wood.
Cherry, maple, ash and chestnut are ca
pable of receiving and maintaining ashigh

a degreeof polish and finish as the finest
tropical woods, are held at higher figures
than the finest imitations and veneers of
tropical woods. The finest and most expen
sive pianos, and the ones which musical in
strument dealersexhibit in their show win
dows most prominently now, are built of
the native woods. In the matter of house
building, the solid, plain native cherry i

s
coming in quite rapidly, and those who
build expensive houses with rooms
enough to demand that they shall be fin
ished in different woods, are leaning to
ward ash, walnut and maple. Chest
nut is a bright, rich and pretty
wood, but it bears enough resemblanceto
some cheap woods to causethe untutored
eye to imagine it is cheap and shoddy like.
But all these native hardwoods aregaining
strength continually, and the increase in
their popularity is greatly enriching the
locations where they grow, and in certain
States, West Virginia for example, where
formerly the timbered land could hardly
be sold "at anyprice, its owners are finding
in the growing demand for hardwoods a

most welcome source of revenue.

A brown stone quarry about 20 niiles
east of Black River Falls, Wis., is said to

be attracting a great deal of attention. The

quarries consist of a large mound, or bluff,

covering a large amount of ground. _ The

leading feature in the stone consists in the

fact that when first quarried it is so soft
that it can be cut or worked in any

shape almost as readily as wood, but

alter being exposed to the air, it gradually
becomes as hard as granite. It is suscep
tible to a high polish, and i

*, very pretty
when smoothly finished.
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Hot Water Heating Plant in Public Library.

THE
HEATING PLANT recently in- magazine room, delivery room and en- feet of glass and wall surface in the build-
stalled in the Public Library at New trance hall and stairway, while in the lat- ing are apportioned as follows :
London, Conn., by the Hopson & ter are the librarians' room, an ante room The cellar and second or attic floor are

Chapin Mfg. Company, of that city, is and the book room. All these apartments only partially heated, while the tempera-
shown in the illustrations which we pre- open into one another, and connect by the ture of the first floor is to be maintained

T*Z

Fig. 1.—Genera)View of Library.

sent upon this and the following pages, stairway to the secondor attic floor, which at 70° F. when the outside atmosphere is
The building, a perspective view of has an averagehight of about 8 feet. This zero, and this is done by meansof indirect
which is shown in Fig. 1, covers an upper floor is more for storage than for radiators only, there being no direct sur-
area of ground 96 x 44 feet, and occupancy, and it is intended to maintain face used in any part of the building. To
contains a basement 8 feet high, in but a low temperature in it. The north- correctly ascertain the surfaces required,

Fig. 2.—Plan Showing Heating Apparatus in Ba sement.

Hot Water Heating Plant in Public Library.

which there are lavatories, unpacking
room and boiler room. The first story is
17 feet high, and may be said to be di
vided into two rooms, north and south,
the former containing the reading room,

ern rooms or parts of the building are ap
proximately 40 feet long by 24 feet wide,
the southern part being about 42 feet long
by 35 feet wide, internal measurements.
The total cubic feetof air spaceand square

Mr. John Hopson, Jr., explains the man
ner in which he arrived at the quantities
used in the following table :
Conditions taken were to change the
air twice per hour and maintain tempera



160 July, 1890CARPENTRY AND BUILDING
ture of 70° inside when at zero outside,
with temperature of 175° in the indirect
radiators Each cubic foot of air requir
ing 154 units of heat to raise its tempera-

Cubic
feetof
space.

Square
feetof
glass.

Sq. feet
of wall
surface.

Cellar 16,000
44,000

90
660

662
4320First floor

Second or at
tic floor 18,000 70 500

Totals 78,000 820 5482

Total 88,840

Book Room.
Contents in cubic feet,26,442x 2 =
52,884x 1.54units . =81440
Walls in squarefeet,2692x 14units -= 37|688Glassin squarefeet,357x 38units. . = 13,566

Total 132,694

These totals divided by 150 units, the
heat units emiLted by indirect radiators
from water at 175°give the following re
sults:

For readingroom 592squarefeet.For bookroom 885squarefeet.

There were placed in stacks to warm the
former 66 indirect radiator sections of 594
square feet total, and in the latter 92 in
direct radiator sections of 828 square feet
total, which latter quantity was considered
sufficient on account o£*he protected and
warm exposure of the book or southern
roim, as compared to the reading or
northern room.
By reference to Fig. 2, which shows the
plan of basement, the distribution of the
various stacks of sections will be read
ily understood. The indirect radiator
used was of the Pin radiator form made
by the contractors, and is known as the
New London Pin radiator. The stacks
of sections are set as shown in Fig.
3, inclined upward from the end at
which the connections to pipes are made.
This arrangement gives natural ascent to
the flow and a descent to the return. The
stacks are suspended from the floor beams
on heavy wrought iron hangers and bars,
and the joints between the sections are
faced and recessed in which are asbestos
packing, and top and bottom bolts every
three sections secure a good joint, dispens"-
ing with the use of nipple. Each stack of
sections is inclosed in double galvanized
casings having tight joints so asto prevent
any lossof heat by a still air space. Each
section is rated as having 9 square feet of
actual surface, and in order to verify this
estimate the following figures are repro
duced :

Direct Eta

Topsurfaceof section,
40Hx 1H inches.. ..

Sq. in. surface. ft

Deduct for two
bolt lugs, 9H x

60.75

Vertical ends,13xl^
% inches 7.125 = 53.625

Horizonalbottomsur-
= 19.500

faoes, 4114x H£.
inches 60.75
Deduct for two
bolt lugs. :»2x

Vertical sides' sur
H inches 7.125 = 53.625
faces, 4nux i;y, x •<

526.500
Deduct% area of
four bosses.. 23.667!=352.036Deductarea, .1503,
of 093pins 148.797J

Air Space and Wall Areas.

ture from zero to 70°, and each square
foot of wall (20 inches thick outside stone
with brick backing) requiring 14 units of
heat, aud each square foot of glass re
quiring 38 units of heat to replace the
loss, the calculation becameas follows :

Reading Room, die.
Contents in cubic feet,17,725x 2 =
35,450x 1.54units. — 54600
Walls in squarefeet, 1626x 14units = 22,'7(J4
Glass in squarefeet,302x 38units. . = 11,476

Total direct or plain
surface, in one sec
tion

AIRpipe

478.786=3.324

Fig. 3.—°ettinr of Stack of Pin Radiators.

surface is in this case fairly well demon
strated. The warm air ducts which art
marked H D on plan, Fig. 2, conduct the
heated air from the radiators to the regis
ters on the first floor, while the cold air is
supplied to the stacks through circular
openings from the cold air ducts of gal
vanized iron in each of which is a damper
to regulate the admission of cold air from
the nearest window openings.
From the summary presented on the
next page it appears that the total area
of the warm air ducts is equal to 13.2
square feet, or 1900square inches, and to
change 44,167 cubic feet of air twice each
hour through this area requires a velocity
of 1.86 feet per second.
The unpacking room in cellar is heated
by 150 lineal feet of lj-inch pipe placed

Fig. 4.—Pipes in CirculatingDucts.
Fig. 5.—Provision for Ventilation, Expansion

and Air Emission.

Hot Water Heating Plant in Public Library.

Extended
_, ., surfaces.Four bosses.11inchesin circum
ferenceby%x 4inches 38.500Top of pins' area,.0625x 990in . 61.875
Horizonatsurfacesof pins'area,
8448x 990inches .423

Length of section,40'£ inches; hight of section, 6X inches;width of section,\\i inches.* our bosses,two on each side of section,
6\ inchesin diameter,% inch thick.bour bolt lugs, two on top and two on bottom, 9)4incheslongby % inch thick.
Nine hundred and ninety (990)pins,495oneach side;7-16 inches in diameter at baseofpin; 9-32inch in diameterat top of pin by V.inch high. ^ '"

Total extendedsurface in one
section,squareinches 936.8016.505

Total surface extendod and
Plain =9.829
The director plain surfaceis29r<per cent,ofthetotal surface.
From this it appears that less than 30
per cent, of the surface used in heating
the building is direct or plain surface and
the remaining 70 per cent, is extended sur
face, so that the usefulness of extended

near ceiling; all flow and return pipes in
cellar are covered by hair felt and canvass,
so that very little heat is wasted from the
main pipes to the stacks in heating the cel
lar. The temperature of the second floor
or attic is maintained sufficiently high by
the use of three circulating ducts, one in
north wall and the other two in south
wall, as shown on plan, Fig. 2. A sec
tional view of one of these ducts is given
in Fig. 4. The ducts are fitted with a
vertical coil of 14;-inchpipe, consisting of
a flow and return pipe, and the two ducts
in the south wall have a combined area of
400 square inches, while the one in the
north wall has 160 square inches. The
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larger ducts have registers, 14 x 22 inches,
and the smaller one 12 x 19 inches, on
first and second floor. The pipes within
these ducts insure a circulation, and by
them and the open stairway the air of the
second floor is maintained at the desired
temperature.
The boiler used is the Pequot Magazine
hot water heater, having a 36-inch diam
eter of fire pot of 7 square ftet area, and
196 square feet of boiler surface. It is
brickset and the outside dimensions are 58
inches square by 56 inches high. It is
located as shown in plan, Fig. 2, the coal
magazine being marked C M and the
smoke pipe 8 P. The sizes of the main
flow and return pipes are marked on plan,
Fig. 2. The double lines represent the
flow, the black heavy lines the return and
the dotted lines the air pipes. This
plant is greatly simplified by nearly the
complete omission of valves. On the top
of the pipes in the circulating ducts, Fig.
4, are three air cocks, one on each. These
and the blow off cock and water supply
valve are the only ones used throughout
the entire plant. From the top of the
highest section in each stack, seeFig. 5, a
}-inch air pipe is taken and is conducted
as shown on plan, Fig. 2, to the bottom
of the ventilating flue V F, where it con
nects with the expansion pipe from the
boiler, seeFig. 5, and continues of 1-inch
pipe to return connection of coil in ven
tilating flue, there to branch to bottom of
expansion tank and finishes by connecting
to air pipe out of top of expansion tank
which passes to top of ventilating flue.
The expansion tank has a capacity of
20 gallons, it is placed in a recess in
ventilating flue and fitted with ball cock
and water supply pipe. The overflow pipe

led do'

made, and the work has the merit of com
bining good and useful theories with prac
tical experience.

Finishing Woods.

from it is iown the ventilating flue

The following interesting article on
different methods of finishing woods
appeared in the columns of the North
western Builder: a short time since. It is
from the pen of Beun Pitman, of Cincin
nati, Ohio, who for many years past has
made a special study of woodwork, wood
carvings, &c., and whose reputation is
world-wide. We are sure that our readers
will be interested in it :
Fine woods, like rare stones, need
smoothing and polishing to show their
beauty. While gems are only beautified
by polishing, woods are benefited. Sea
soned wood, when properly filled and
polished, is nearly impervious to moisture,
atmospheric changes, shrinkage and ex
pansion. Polished surfaces exclude dirt
and discoloration, and the beautiful mark
ings of choice wood are thus retained for
an indefinite period. Old Cremona violins,
supposed to be varnished with amber—
the hardest of all gums—grow increasingly
beautiful with age, and the resonant tones
of these choice instruments are supposed
to be partly due to the varnish with which
they are coated. Woods of so open and
fibrous a texture as black walnut, oak and
mahogany need to be " filled " in order to
show a perfectly smooth and polished sur
face. Articles of furniture may be filled
and finished with oil without polish.
Many persons prefer carved furniture, to
prevent the subdued effect of oiling.
Black walnut and oak may be thus sue-
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18
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12
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4
1
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12x19
14x22
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11
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884
154
384

Librarian's Room...

1
4
1
1

1
1
1

177
9fi
961

Total 12 158 1422 12 1900 12 1291

Tableof Surfaces, dtc.

and discharges at a convenient place on
floor of boiler room, where it is readily
seen.
The ventilation of the roomshas received
particular attention, in order to secure an
easy exit for the foul air. The general ar
rangement of this flue used is shown in
Fig. 5. The opening from first floor has
an areaof 400 square inches, while the one
on second floor has 200 square inches.
Near the top of the flue is a large coil of
lj-inch pipe, by means of which a con
stant current is maintained in the flue.
The main flow pipe from the boiler is

6-inch, see Fig. 2
, as far as what is known

as a " turret head fitting," from which the
others branch horizontally, and in which

is placed a copper vessel filled with a

liquid which vaporizes at a low tempera
ture, and connected with a diaphragm to
form an automatic damper regulator. The
work is neat, simple and effective. No
odd or complicated fittings are used. The
sizes of the pipes are well graded, based
on practical experience, and not on minute
theoretical calculations. In designing the
apparatus, it is apparent that wherever
calculations were necessary they were

cessfully treated. At least three coats of
raw linseed oil should be given, laid on
with a brush at intervals of a month, al
lowing each time as much oil as the wood
will absorb. If a gummy appearance is

presented on any portion of the wood, it

should be removed by rubbing with a

brush, cloth or piece of felt, moistening
with coal oil.
To obtain a perfectly smooth and pol
ished surface, for the tops of tables, edges
of shelves,and other flat surfaces, the wood
must be filled. This can be done, and
perhaps most successfully by amateurs,by
giving the surface three or four coats of
shellac varnish on successive days, using

a brush to lay it on, and rubbing the sur
face smooth with fine (No. 0

) sandpaper
before giving the additional coat. If a

day is not allowed between the coats for
the shellac to harden, the final result will
not be satisfactory. If the pores of the
wood are not filled, it shows that an ad
ditional application is needed. In brush
ing the shellac on the wood, let the stroke
be across, as well as in the direction of the
grain.
When the surface presents a perfectly

smooth face, a final polish is obtained by
laying on the last coat with a "dabber."
The dabber consists of a ball of cotton bat
ting about the size of an unshelled walnut;
this, when covered with a piece of linen or
cotton ctoth, is used as follows : Partly
saturate the cotton, by placing it on the
mouth of the bottle, and throwing the
solution toward it two or three times.
Then replace the covering, and holding
the dabber by the gathered edges of the
cloth, not too tightly, rub it over the sur
face to be polished. Rub with a circular
motion. Keep the dabber moving, and
do not attempt to cover more than 5 or

6 inches square at once. In a second or
two after the shellac has been thus spread
and exposed to the air, it would become
sticky and rough; this is prevented by
touching the surface that is being polished,
here and there, wich a little sperm oil,
which the operator must have ready on a

finger end of his left hand, remembering
to have a little oil ready for use in a saucer,
with which to replenish the finger tip when
needed. The oil is only of service to
facilitate the spreading of the shellac
smoothly. If the dabber is charged with
sufficient, but not too much shellac, and if

sufficient oil has been used, and not too
much, a glossy, even and beautiful polish
will be obtained. The whole surface to be
polished should be done in small portions
at a time.
If a small panel or other piece of wock
has to be polished that will not be steadied
by its own weight, it must be clamped in
position, so that both hands may be free
to engage in the work of rubbing and
supplying the oil. Experiment alone will
determine to what extent the cotton
should be saturated, and how much oil
should be used for a given surface. If the
dabber is too highly charged, the shellac
will fail to harden and smoothly spread.
If too much oil is used, a cloudy and
smeary surface will result. Should the
first trial result in failure, wait a few hours,
rub with sandpaper and try again.
A quicker and cheaper method of ob
taining a hard satin finish, and one to be
recommended when large surfaces, as
doors, are to be prepared, is by the use
of a special preparation called "filler."
This starchy compound must be thinned
to the consistency of thick cream with
benzine. It is light in color, and when used
upon oak needsno stain. When employed
on black walnut, burnt umber mixed with
Indian red must be added to bring the
filling to the desired color. It should be
rubbed into the wood with a cloth, so that
the pores are effectually closed. It speed
ily hardens, and in about ten minutes the
surface may be cleaned without rubbing
any from the pores. The following day a

coat of shellac with a brush, and the sue .

ceeding day, after sandpapering, afinal pol
ishing coat with the dabber will give a very
satisfactory result. These technical oper
ations will be more likely to result in suc
cess if they are first seen performed by an
experienced person. Smooth surfaces,
and not carved work, should be highly
polished.
Of the three methods described the easi
est, of course, is the simple application of
raw linseed oil. Sweet gum becomes a

beautiful golden brown, and black walnut
nearly as dark as ebony, when so finished.
An old chest seen in Cincinnati, finished
with raw linseed oil, had acquired, from
rubbing, a metallic luster resembling old
bronze. Oak becomesvery beautiful and
rich in tone when treated in this manner.
The beauty of this finish is much enhanced
by rubbing the article vigorously with a

stiff bristle clothes brush or flannel cloth
as often asconvenient. All woods become
very much darker When filled with raw
linseed oil. Very often it is desirable to
finish the wood as nearly as possible in the
natural color. This may be done by the
shellac finish, which does not materially
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change the color of the wood if white
shellac is used. Gum shellac comes in
dark, medium and bleached or white. It
is preparedby allowing anounceot the gum
to dissolve in a pint of pure alcohol. This
should be placed in a tightly corked bottle,
as the alcohol evaporates rapidly. To
darken the wood and give a high finish
also apply several coats of oil before ap
plying the shellac. The best artists do
not polish carved furniture, especially if
the decoration is in relief, but finish sim
ply with raw linseed oil. There aremany
persons, however, who prefer a high finish
even to relief carving. When this is un
dertaken only the design should be pol
ished; the background needs nothing but
a coat of shellac. A thin coat of shellac
really renders the background less difficult
to dust than when nothing has been ap
plied but oil.

The Building Handicrafts- 1.

Some time since one of our English ex
changes published a series of articles
bearing the above title, in which careful
attention was given to the several building
trades, with reference to what constitutes
the trades, and by what system of instruc
tion skill is to be acquried and the trade
in itself advanced. Wc are sure that
what was presented on this subject in the
article mentioned is of considerable inter
est to our readers, and accordingly we shall
present more or less of it in these columns
in a few short articles. At the outset, it
is to be mentioned that the examples cited
and illustrations given are of course alto
gether from English experience. This,
however, will not make the article less
valuable to our readers.
In the early days of architecture, the
building artificer and artist craftsman con
tributed their share to the development of
the art; in truth, it was more from within
that the art grew than from external in
fluences; but if we compare the action of
our modern craftsmen, we shall find very
little growth takes place in this way, as
their work is controlled by external cir
cumstances. Instead of being operative
artists they have becomemere instruments
in the hands of the general contractor.
We must bear these altered circumstances
in view in estimating the influence of the
various trades upon architecture; how far
each can be said to have improved or
otherwise, and to what extent modern
architecture is indebted to the building
operative. And if we were asked which
of the trades had done the most for the
art in recent times we should be inclined
to answer, taking the order of them in
building —the bricklayer, the carpenter
and joiner, the engineer, the plumber, the
plasterer and decorator. What about the
mason ? There are excellent masons, no
doubt, some of them equally skilled with
those of old who rearea the arcades and
vaults of Amiens, of Salisbury, and theelab
orate fan vaults of Gloucester, King's Col
lege Chapel and Henry VH's chapel ; but
they are few, and their services are now
fallen to a discount. In the roofing to our
churches and schools the mason has been
seriously supplanted by the carpenter and
plasterer. In fact, the work which raised
the mason to the highest point of geomet
rical and artistic skill, and the art of
masonry to a high pitch of perfection in
the arts, is very seldom required. Not 15
per cent, of our modern churches are
vaulted with stone, and very few of them
exhibit the elaboration and intricacy of
stone cutting which was found some
years ago. So of masonry we must say
that the art and craft have fallen greatly
from their once high estate, due largely
to the diminution of buildings requiring
the highest skill in the masonic arts.
Moreover, the brick cuUer and setter has,

in many districts, to a considerable extent
superseded the stonemason, and the trade
of bricklaying has immensly risen during
the revival of brick architecture.
It will be evident that, in both the cases
of the mason and bricklayer, the tise or
decline of the art and the craft has de
pended a good deal on the material used
and the locality. Better masons were to
be found in the Southern and Eastern dis
tricts of England 50 years,ago than now,
and better plasterers than bricklayers.
And why ? Because at that time stone
was more generally used for churches than
brick, and stucco was more common than
brick. The use of a material will, there
fore, always have a great deal to do with
the position of the craftsman, as has been
the case in manufacturing industries.
Even in such matters as ladies' fabrics, we
know how much depends on the materials
in fashion ; we know that some industries
have completely died out, owing to the
disuse of the material upon which they de
pended, or its being supersededby another.
The employment of a particular material
led, of course, in time to the exercise of
skill upon it

,

and experts or schools of
craftsmen followed in every district. Let
us take, for example, the masonry of the
Eastern Counties— the "flush work," as it

is called, of Norfolk and Suffolk, where
flint is introduced in panels formed of
stonework. The masonslearned this com
bination so perfectly that it became a

beautiful feature in the porches and para
pets of their buildings, as we notice in the
fine churches of Long Melford, Eye, and
Woodbridge, in Suffolk, and we have
mainly to notice that it was the abundance
of flints in these localities that led the
masons there to the invention of this
beautiful flint panel work in their walling.
So, again, turning to the magnificent
roofs, rood screens, and bench ends to be
found in this part of England. We can
only account for the perfection in them by
the carpenters and carvers having formed
guilds and devoting themselves to the per
fection of woodwork. The samedevelop
ment in this branch is to be noticed in Dev
onshire and Somerset,wheremanychurches
have roofs carved and painted like thoseof
Norfolk and Suffolk, and whereremarkably
fine carvedscreensare to befound, asin the
church of Wrington. In Somersetthe ma
sons and carvers appear to have been re
markably proficient. The stone cutting of
thegrandtowersof Wringtonand St. Cuth-
bert, Wells, among many more, display
much elaboration and scientific skill, not
ably in the grouping of pinnacles and in
the intricate stone cutting of the angles
of the towers. In short, the student of
local peculiarities cannot fail to mark that
wherever there has been a school of masons,
of woodworkers, or of carvers, there has
been an unrestricted supply of good stone
or wood. But we cannot expect to find
skilled artists in any materials, when every
few years the taste changes, and we turn
from stone to brick, and from brick to
stucco. Change of style has been inimical
to development such as we are consider
ing, as it supposes a revulsion or drawing
back from all that we had done previously,
and working artists are not prepared to
unlearn what they have acquired, and to
begin to be taught new modes and details
of work.

The dearth of timber in the old Pine
Tree State is shown by the fact that a

Maine Shipbuilder last week bought 60
spars brought from Oregon via Cape Horn.

most to be recommended for use in this
manner are cyanide of potassium and
asbestospaint.

The Fox Improved Low Water Alarm.

The Fox Machine Company, Grand
Rapids, Mich., have just put upon the mar
ket the Fox Improved Low Water Alarm,
the construction and operation of which
can be readily understood from the accom
panying engraving. Referring to the cut,

it will be seen that the device consists of

a whistle attached to a steampipe entering
the upper part of the boiler, and a second
pipe of copper, the expansion of which
under high temperatures releases a lever,
and that in turn opens the steam passage
way to the whistle. As long as the water
remains above the bottom of the pipe the
copper tube is full of water, the tempera
ture of which is said to be about 212°, but
as soon as the water in the boiler falls
below the bottom of the pipe the water in
the copper pipe runs out by gravity and
steam takes its place at a temperature of
260° F. at 20 pounds pressure, or 320° F.
at 75 pounds pressure. This difference in
temperature of 48° to 113° (according to
the pressure) causes an expansion of the
copper tube of from -fa to -^-g inch.
One-half of the former amount, it is said,

is sufficient to move the bottom of the lever
H, shown in the cut from the catch 0,
which releasesthe end of the yoke that is

pivotted at J and allows the weight K to
slip off the yoke and sound the whistle.
The position of the weight and lever when

The methods of preserving wood against
fire are of two kinds, the injection of saline
solutions and the application of a paint or
coating. The former appears but little
practiced. In the majority of cases, coat
ing with a brush is the only practical so
lution of the question, and the substances

The Fox Improved Low Water Alarm.

the whistle is sounding is shown in the
smaller cut at the side. As soon as the
water again enters the pipe the weight can
be replaced. It is said that an expansion
of -riff inch of the copper tube will move
the bottom of the lever overA inch, which
makes its releasepositive. It is pointed
out that operating the whistle valve by
the action of the weight gives a full open
ing of the valve, making a signal that can
always be heard. The lever H is remov
able, also the plug I at the top of the
copper tube, which admits of a swab)being
run through the tube to remove an"y_sedi-
ment. Where bad water is used it is ad
visable to clean the pipe frequently.
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CORRESPONDENCE.

Length of Jack Rafters.
From D. L. S., St. Louis, Mo.— I notice
in the April number of Carpentry and
Building that " H. W.,"Labnon, Pa., asks
for a method of obtaining the length of
jack rafters. In reply I would say, if the
roof should raise 9 inches to a foot, the
main rafters must be cut on 9 and 12.
Now, mark a line on 9 and 12. Suppose
it is desired to have the jac .s 18 inches
apart. Place the square on the 9 and 12
line, move it up to 18 on the blade, which
will give about 13^on the tongue. Now
13| and 18 give the cut and length of
the shortest iack. Lay the square on
twice and it cuts the second jack and so
continue until all are cut. Any pitch roof
and any space between jacks will work

5 -t- 170" = 34" the length of the shortest
jack rafter.

68" the length of the second
shortest jack rafter.

102" the length of the third
shortest jack rafter.

130" the length of the fourth
shortest jack rafter.

170" the length of the center
rafter, which is the same
as the common rafter.

Of course, the lengths are in the center
of the rafters, and the correspondent must
deduct one-half the thickness of the hip
rafter. I enclose a sketch, showing the
method employed to obtain the length of
common and hip rafters. Referring to
this sketch, A to B is the run, from B to C

Referring to the sketch which I enclose,
let A B represent the seat of the hip rafter
and B C and B D the wall plate on which
the rafters rest. Set up C E a? the eleva
tion of a common rafter, in this case8 to
12 inches. Now, divide the distance from
C to B into as many equal parts as may be
desired, say for example, six. Raise ver
tical lines from this point, intersecting the
seat of the hip rafter. These lines will
represent the seat of the jack rafters.
From these points now obtained run hori
zontal lines parallel with the plate C B,
and cutting the elevation of the common
rafter. This divides the common rafter
into as many equal parts as is the plate C
B. The length of the common rafter in
this caseis 14.42 square feet, divided into

SketchSubmittedby "D. L. S.

DiagramAccompanyingLetter from "J. M.S.'*

Plan of "M. E. B." MethodSuggestedby "J. W. and C. L.

Length of Jack Rafters.

with the same rule. I enclose a sketch
which illustrates my method. Square No.
1 as placed on common rafters. No. 2
moved up to 18 inches gives the cut and
length of the shortest jack. No. 8 placed
the second time on 13jt and 18gives length
of second jack rafter and so on.

FromfA. E. B., St. Mary's, Pa.—la reply
to " H. W.," of Lebanon, Pa., in regard to
jack rafters, I will give him a simple rule,
which can be applied to a roof of any
pitch. Find the length of the common
rafter. Divide that length by the number
of spacesbetween the jack rafters on the
plate from center to end, and the result
will give the length of the shortest rafter.
Twice the result will give the secondmiter,
and so continue until all are obtained. In
order that " H. W." may better understand
what I mean, I give the following exam-

E
le : Take a building 20 feet

wide, to be
ipped on the ends, the pitch to be one-
half. The length of the common rafter
would be 10 inches run, 10 inches rise,
which equals 14 feet, 1} inches, or 109J
inches. Now add i inch to make an even

1 70 inches, which is accurate enough for
any roof framing.

is the rise of common rafter, and from C

to A the length. From D to E is the run
of the hip rafter, and from D to F the rise.
From F to E is the length, which is the
sameas from E to C in the method sug
gested.

From J. W. and C. L., Maxinhuciee,
Ind.—At the request of " H. .W.," Le
banon, Pa., we submit the following
sketch, showing our method of obtaining
the length of hip and jack rafters : The
line from D shows the seat of the hip
rafter, while A and B shows the jacks.
Set the rise of the root at E. Set the
length of the hip D E from D to F on one
side of the deck and from D to G on the
other side. Extend the jack B and all
the jacks on the side to the line D F for
the length and top of the bevels. Extend
the jack A and all on the side to the line
D G for the length and bevels on this side
of the hip. The down bevels of the jacks
will be the sameas that on the rafters.

From J. M. S., Anna, III.— In answer
to "H. W.,"of Lebanon, Pa., I submit my
plan of getting the length of jack rafters.

six equal parts gives us 28.8 square inches,
which is the difference in length between
the jack rafters. This plan will work on
any pitch and whether the hip rafter runs
at an angle of 45° or someother angle.
The rule condensed is as follows : Divide
the common rafter into as many equal
parts as it is designed to put in
jack rafters, not forgetting that there
will be one space more than rafters.
Commence to cut jacks as follows:
Take the distance from C to the first di
vision as the length of the first jack ; the
distance from the first to the second di
vision as the length of the second jacV,
and so on. "H. W." quotes Hodgson as
saying that the difference in the length of
jack rafters in one-third pitch is two feet.
Permit me to say that is wrong. I do not
mean to say that Mr. Hodgson does not
know better, but merely that there is a
mistake somewhere. I do not believe in
carrying around a book of tables to work
from. The books are all right to study
for information. I never go back on them
for that purpose, but every practical
mechanic must get the principles into his
head and be self-reliant. It may take a
few years to do this, but there is a great
deal of satifaction in it. I am not finding
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fault with "H. W." because he asks his
questions, for I take pleasure in answering
him. I was there once myself.
From 3. .W. B., Bupont, Pa.—In reply
to "H. W.," Lebanon, Pa., permit me to
say that the difference in lengths of jack
rafters for half pitch 2 feet apart, would
be 34 inches ; for one-third pitch the dif
ference would be 29 inches, and for one-
fourth pitch 27 inches. The length of

Hanging Sash in Box and Mullion Window
Frames.—Fig. 1—Vertical Sectionof Box
Frame.

rafters may be obtained by pacing them
off with the square the sameas the major
ity of practical carpenters lay out rafters.
I^lay out hip rafters by the same rule.

From J. W. G., Charleston, S. C—
In a recent issue of Carpentry and Build
ing, "H. W.," of Lebanon, Pa., asks for
a rale for obtaining the length of jack

Fig. 2—CrossSectionShowing Sash Boxes.

rafters. I hope the hip and jack rafter
question may be fully discussed, as I
desire to learn something in that line.

Hanglng Sash In Box and Itlulllon
Window Frames.

From S. .W. S., Indianapolis, Ind. — In
reply to "I. M. K.," of Toronto, Canada,

f-M"-

closedsketches. These drawings show howI would make the half-circle head box
window frame, as well as the mullion
frame. For the £-inch thick parting strip

circle, 2 inches wide, or same as hanging
stile. Tack on a piece of J-inch stuff at
the spring line in order to stop up the box
as shown. I never put swing partitions

-y^iii

Design for Barn.— Fig. 1.—PerspectiveView.

for the circle, the grain should run diagon
ally the full width of the box, so as to
nail to the circle, pulley stile, back lining

for weights inside of box ormullion frame
unless specially ordered.

Design for Barn.
From L. M., Arcadia, Mo.— I inclose
herewith a general view. Fig. 1, and floor
plan, Fig. 2, of a barn which I erected
last fall, which may be of possible interest
to some of the readers of Carpentry and
Building. The structure is of such size

V

CARRIAGEROOM

STONE
WALL

Fig. 3—Vertical Sectionof Mullion Win-
dow Frame.

and head, making the -J-inch and circle
stuff in two pieces, or a quarter circle.

a
h-HH

Fig. 2—Floor Plan.

as to give a carriage room in the front of
the barn 15 x 23 feet in size, while the
back portion is used for stalls, of which
there are four, two being at the right and
two at the left of acentral passage,clearly
shown in the floor plan. Entering from
the front door it will be noticed that there
are feed boxes placed at the right hand
just in front of the stalls, making a very
convenient arrangement for feeding. At
the left is a stairway leading to the hay
loft I think the engravings so clearly
indicate the arrangement that further de
scription is unnecessary.

"CE

Fig. 4—CrossSectionof Mullion Frame.

and"W. L. R.," of Mount Carmel, 111.,
whose inquiries appearedin Carpentry and
Building for October, 1889, I send the en-

The pulley stile, back lining and sill
should be cut as shown in the sketches.
Saw J inch outside the head lining for

Bird Houses.
From G. W. II., Jefferson, N. Y.—l
would like to ask some of the readers of
Carpentry and Building, if they will con
tribute plans of bird houses, suitable for
placing on lawns and in other positions.
I have seen them while I have beentravel
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ing about the country, and thought they
added much to the appearance of a place.
I do not think, however, I ever saw plans
or details.

Rale for Hopper Bevel*.
From F. E. 8., Hutchinson, Kan. — I
submit herewith several sketches illustrat
ing a universal rule for hopper bevels and
miters, which I think will prove both
novel and useful to many readers of Car
pentry and Building. The principles em
ployed will give correctly the bevel and
miter for a hopper on any angle and at
any pitch. For the purpose of illustra
tion let us examine its application to an
octagonal hopper. Referring to Fig. 1
of the sketches the octagonal figures a a a,
&c., represent the bottom of a hopper of
which Fig. 2 is a vertical section. The
dotted line e e e shows the top of the hop
per, the distance between tire two lines
being the amount of flare in the side of
the hopper. It is evident at a glance that
the space between angles on- the line a a

tagon, if the sides stood perpendicular, to
be 7 and 17. From the point D draw a
line at an angle of 7 and 17, with the per
pendicular line D F, producing it until
it intersects the line £ G, thus estab
lishing the point H. Now draw F I on
the pitch the side of the hopper is to stand
— that is

,

a J of Fig. 2. Draw I L parallel
to E G, thus establishing the point L.
Connect L with H and the miter will be
found at L. The miter for any other
pitch may be found in the same, for in
stance, as shown by the dotted lines of
Fig. 3. Figs. 4 and 5 show the applica
tion of the same rule to a hexagonal hop
per, the pitch of the side being 45°. Figs.

6 and 7 show the application of the rule
to a square hopper. This rule, I am con
vinced, will be found very useful in cut
ting flaring plancias and facias around bay
windows, towers and the like.

Preventing Tools Rusting.

From F. K. Keikr, Wis.— In the May
number of Carpentry and Building,

Ishpeming, Mich., for a design for a mor
tar mill. I do not know of any made in
this country, but I have in mind a portable
mortar mill, made by a firm in England,
which answers a very good purpose. It is

provided with a pan 5 feet in diameter and
has rollers 2 feet 8 inches in diameter.
The motive power is from a three horse
power engine with vertical boiler, mounted
upon a strong carriage provided with cast
iron wheels. I think it doubtful if this
mill can be obtained in this country, but
full particulars can be had by addressing
A. D. Studd & Co.,«proprietors of the
Glendon Engine Works, Kettering, Eng
land.

'J. C.

Proportions or Coffin.
FromDupont, Pa.—In reply to "T. B.,"
Headingly, Mass., I desire to say that I

have made coffins, and always make the
swell two-third the distance of the length,
measuring from the foot. The swell is

two-thirds of the length from the head to
the swell. Two-thirds the width of the

C C

Fig. 1.—OctagonalHopper.

Fig. 2.—Vertical Section.

Fig. 3.—Obtaining Bevel for Miter.

C C

Fig. L—HexagonalHopper.

Fig. 5—Obtaining Bevel for Miter.

'"H F

Fig. 7.—Bevel for Miter.

Rule for Hopper Bevels,as Suggestedby F. E. S.

is the length of the side atthe bottom, and
the line e e is the length at the top. By
drawing C C, then parallel to A A, and at

a distance from it equal to the width of
the side of the hopper, squaring out from
the points e « and conntcting the points
of intersection thus obtained on the line

c c with the points a a, we have an exact
pattern of one of the sides. The bevels
for cutting thein will be found at C C.
In the sketch submitted I have drawn two
sides, though this is unnecessary, as the
sides are all alike. It will be plainly ob
served that if these two sides were raised
at the outer edge the points C 0 would
meet directly over the point named.
To find the bevel for the miter, draw
the quarter circle D E, Fig. 3
, from the
point F, using a radius equal to the width
of the side of the hopper. Draw E G,
extending it to the left indefinitely. Draw
the perpendicular line D F. Now we
know the figures that would miter an oc-

W.,"Pine Hill, Pa., asks the readersof the
paper what is the best preparation to em
ploy in order to keep tools from rusting. I

always employ the best Seneca oil, or
kerosene as it is called. Tools wiped off
and a little of the cil put on them when
they are wet will prevent their rusting. I

apply a 'ittle of the oil every evening and
never have any trouble with rust. I al
ways notice that the tools work a great
deal better when so treated. I would here
remark, however, that it is well to use the
best quality of oil, aspoor oil will rust the
tools instead of preserving them from rust.
As oil is cheap and can be had almost
anywhere there is no reason why car
penters may not always have it on hand.

mortar mills.
Fromyf. E., Napanee, Canada.— In the
March issue of Carpentry and Building I

notice an inquiry from "J. W. A.,"

swell would be the width of the head,
and two-thirds the width of the head is

the width at the foot. The rule for the
sides is

,

besureand get them high enough.
This should be about the width of the
head. I usually make them a little larger
than the above, but I do not profess to be
an undertaker; rather a carpenter.

Rake .11old Inn Intersecting a Level
molding.

From J. M. B., Dupont, Pa. — Some
thing like eight years ago I began to read
Carpentry and Building, and am free to
say that I am much interested in all that
appears in its columns. In the Febru
ary number I notice a letter from
" O. A. H.," replying to the inquiry of
"J. W. B., Jr.," Burlington. Pa., with
reference to mitering a rake and level
molding. The question should be whether
the level molding is put on plumb with
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the pitch, or square. I wish " O. A. H.,"
of Chariton, Iowa, as well as some others,
would explain what the length of the
rafter would have to do with the cut
across the miter box ? I think this ques
tion should not be dropped until it is de
cided. So far as I have observed, the
question has not as yet been correctly an
swered.

Dlsfusslng Problems In Hand-
Railing.

From W. J. B., London, Eng. — I notice
in the January iss#e of Carpentry and
Building, an article from the pen of J. H.
Monckton. and from a perusal of it I am

so universally admitted to be the
characteristic of the country over
which waves the Stars and Stripes,
borne upward and onward with the motto
of the strange device " Excelsior," and of
which I have the honor to be a citizen. I
have had considerable experience in the
tangent system, and, like Mr. Monckton,
thought it perfect until the light of the
falling line system dawned upon me
through the aid of one who has developed
it in a new light, which entirely upsets
the theory advocated by "J. H. M." Per
haps it will surprise "J. H. M." to know
that it is quite possible to get wreath and
ramp in once piece, and in most casesuse
no more thickness of stuff than by the tan
gent method; also that the face mold
would be no part of an ellipse, or other
known regular curve, and would be only
the exact width required to obtain a square
section of rail. The joints would not be
square to tangent or face of plank, and the
center line of iail would not lie in central
or any other parallel plane of the plank ;
yet the finished wreath would be abso-

Fig. i.

TREADS11INCHES

RISE6»INCHES

I would be glad, sir, if "J. H. M."
would show the readers of Carpentry and
Building how to do the work shown in
Fig. 1 of the sketches, and which I exe
cuted three years ago. The architect
being very particular I was obliged to
work to his conditions, which were as fol
lows : Rail to be6 inches deepby 4 inches
wide; 2 feet 8 inches high to top. All
balusters to be exactly the same length as
shown in one-half full size detail. Newel
to be 6 x 6 with miter cap; joints where
shown and ramps in wreath piece. Fig. 2
of my sketches shows the development of
central line of top edge of molded cap
ping. Balusters to be 2 x 2 inches turned
as per detail.
Fig 3 is a pieceof work I executed over
stonestairs which would puzzle "J. H. M."
to do on the tangent system, with ramps
included in wreaths; iron balusters, all
one length and no cripple allowed, but
must carry a graceful line when finished.
Fig. 4 is a section of rail one-half full
size, made of American walnut. This
worked on the tangent systemwould give
what I call "leg of mutton face molds,"
with a lot of stuff wasted. J. H. Monck
ton says he can work the ramp in the
wreath, "but to do this the plan must be
suitable; that is

,
it should have .but one

winder in the cylinder and be planned
with a view to that result." Now, that
proves the inferiority of the system he ad
vocates, so what is the use trying to
bolster it up ? On the contrary the falling
line system knows no bounds, the hand
railer having perfect freedom and control

1 15\
14 13 (
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SCALE! INCH
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Figs. 1 and 2
.

Fig. 3.

Discussing Problems in Hand Railing. —Diagrams Accompanying Letter from " W. J. £."

of the opinion that he has a great deal to
learn in the art upon which he is supposed-
to be such an authority. The tone of his
letter throughout in reply to N. B. Gar-
vock conclusively proves that he is utterly
unable to leave the beaten track of the
tangent system, and, therefore, unable to
teach or enlighten N. B. Garvock in his
laudable attempt to discover a method su
perior to that advocated by Mr. Monckton
and others, which system would certainly
not meet all the requirements and con
ditions of several cases which I call to
mind, and, I would add, work which I

have done in a superior graceful way with
ramp and wreath in one piece and balus
ters all one length, with no more thickness
of plank than would have beenrequired of
the tangent system. Let me ask, Mr.
Editor, through your valuable and in
teresting journal, if " J. H. M." means for
the readers to understand that the art of
hand railing has reached its highest point
of perfection in the tangent system, as set
forth in his book ? If so, then, sirs, I

cannot compliment him with being
imbued with the spirit of progress

lutely correct in every respect. "J. H.
M." knows better than lean tell him what

a lot of stuff is wasted by cutting out to
the tangent mold where there is much
bevel, and oftentimes it does not give
enough stuff where the section of rail is

deeper than it is wide. Having had 12
years of London experience in hand rail
work, a good deal of which has been stone
stairs, over the planning of which I had no
control, and which I did not see until I

took the dimensions, I think I can lay
claim to be heard in this matter. It is

useless here to talk of planning stairs to
suit the rail. The architects are boss of
the situation, and the work has to be
done to the conditions they lay down. I

do not mean by this that all are badly
planned, or that all hand rails or stair
builders in London are perfect ; far from

it
,

but is it not a "pearl of great price"
to a man to be in conscious possession of
superior knowledge and ability that en
ables him to accomplish more than his
fellows ? And in this respect, as in
others, demonstrating the truth of the
proverb that " knowledge is power."

over position of joints, ramps, hight for
length of balusters and thickness of plank
—in fact is complete master of the situa
tion whatever the plan, and a dead cer
tainty of being correct, and is also sure
that the joints will be true butt joints to
the central falling line of the finished rail.
So if "J. H. M." wishes to keep pace with
the times, the sooner he realizes the inade
quacy of the tangent system the better.
We cannot stop W. B. Garvock and others
from crying out "light, more light," any
more than we can palm off a farthing rush
light on an Edison, nor would the tangent
system of hand railing any longer satisfy

Making Blue Prints.

From J. H. K., Raleigh, N. C— In his
reply to " N. D.,"in the March number of
Carpentry and Building, " E. E. C." gives
no description of a frame for blue print
ing. As this is of more or less interest, I

send full drawings for a blue print frame
suitable for making prints on sheets 19 x

20 inches. The glass should be double
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thickness and as clear and free from de
fects as possible. It is held fast in the
frame by a strip £ inch in the back and a
£ quarter round in the front. The back is
made of two pieces fastened together, as
shown in Fig. 1 of the drawings, and is
held in place when the frame is in use by
a 1-inch cleat, which passes under hooks

ing for information about roofing brackets.
I recently bought a set of Stanley's Patent
No. 1 8-inch, and cannot use them at all.
The brackets work very well if the shingles
are laid 5 inches or over, but on shingles
that are laid 4 or 4J inches the brackets
will not work. Now, why do not the
manufacturers of brackets state how far

per tube would be a more effective con
ductor than the solid round rod. So far
as mere conduction of electricity is con
cerned it is the sectional area of a metal
that determines it

,

but in the caseof light
ning rods it is necessaryto abstract, if we
may used the word, the electricity from
the atmosphere before it can be conveyed
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Making Blue Prints. —Fig. 1
.—Back of Frame. Fig. 2.—Front of Frame.

in the sides of the frame. On the inside
of the back should be tacked two or three
pieces of heavy canton flannel, so that
when the drawing is in the frame it will
be pressed tightly against the glass. To
make a blue print of a drawing it is neces
sary firstJto make a tracing of it on trac
ing linen with black ink. All markings
and lines should be clear and distinct.
Put the tracing in the frame with the side
on which the lines are next to the glass.
Then put on top of this the prepared
paper. Now put in the back, fasten it in
place and expose the glass to the direct
rays of the sun if possible. The length of
exposure can only be determined by expe
rience, as it depends largely upon the so
lution used and upon the day. Ordinarily
10 or 15minutes will be sufficient for the
purpose. Remove the prepared paper
from the frame and wash thoroughly in
clean water, and then hang it up to dry.
When dry the print is finished. In mak
ing blue prints I use the following prep
arations :

l}i ounce potassium ferryicyanide dis
solvedin 8 ouncesof cleanwater.
1%ounce ammonium iron citrate dissolved
in 8 ouncesof cleanwater.
Each solution should be filtered after
being made and then bottled in a blue
glass bottle, or a white glass bottle cov
ered with blue paper. When wanted for
use, take equal parts of each solution, mix
together and apply to the surface of a

tough white paper wi+h a soft sponge.
Keep the prepared paper in a dark place
until used, a9 the fresher the paper the
better will be the print. Any druggist
will prepare the solutions. The white
lines on a blue print may be erased by
drawing over them with a pen that has
been dipped in a mixture of the solutions
given above. White lines may be made
on the blue paper, when it is desired to
make corrections, by using a pen that has
been dipped in a strong solution of com
mon lye, or a strong solution of caustic
potash. Fig. 2 represents the front of the
frame and Fig. 3 a sectional view through
CD.

the shingles should be laid in order to
secure the best results in the use of their
brackets ? I should like to know whether
the shingles should be laid 5 or 6 inches
in order to secure the better roof. The
claim is made by the manufacturer of the
brackets which I have that a better roof is

made if shingled with the use of his
brackets. I am impressed with the fact
that a man should know a little something
about shingling before he commences to
manufacture brackets. The brackets are
really good and handy devices if they

Ftanne(

Fig. 3.—Section through C D of Fig. 2
.

would only fit on roof shingled to any
width. I should like to hear from someof
the readers who have used brackets of this
kind and to know what they think of
them.

Rooflng Bracket.
From F. K., Keiler, Wis.— I would like
to ask the readers of Carpentry and Build-

Ltghtnlng Rods.

From M. A. X., Cane Creek, Tenn.—
Please inform me through Correspondence
whether the conducting power of a metal,
say the capacity of a copper rod for con
ducting electricity, depends upon its
transverse sectional area, or upon its sur
face; in other words, would a J, -inch
solid copper lightning rod be as good a

conductor as a copper tube of sameweight
per linear foot ?

Answer.— There is a theory held by ex

perts in lightning rod matters that the
efficiency of a rod as a protection against
lightning depends more upon its surface
and surface angles than upon the area of
the rod itself. According to this the cop-

to the ground. For this purpose it is usual
to tip the rod with sharp points, and it is

also a common practice to make the body
of the rod with sharp angles of square or
star shaped sections, or else of a rope of
square or round copper wires. We do not
presume to speak authoritatively in this
matter, for the protection of buildings
against lightning is a special branch of
science in which reliable information is

only obtained by much study and investi
gation.

Sblngle Clapboards.

From C. J. B., Lebanon Springs, Jf. T.
— I notice in the September issue of Car
pentry and Building for last year an in
quiry from " W. H. K.," relative to shingle
clapboards, and in the November issue of
the same year " J. Y. F." replies that he
makeshis own clapboards, asdoes also "J.
W. K." in the December number. Now, I
should like to ask these correspondents,
or any others, why clapboards are prefer
able to fancy cut shingles, which will lay
more to the weather? The clapboard
stock costs as much in this section of the
country as shingles. Of course, boards
can be put onmore rapidly, but not enough
faster, according to my judgment, to pay
for the trouble and expense of marking
and notching. One of the correspondents
mentioned refers to the use of a chisel or
draw shave. 1 think a mortising machine
with mitering or O G tool would be far
preferable. While speaking on the subject
of shingles I would like to inquire of the
readers of Carpentry and Building which,
in their opinion, is the better way to nail
shingles. An old carpenter told me he
preferred one nail, as it allowed the shin
gle to shrink without danger of splitting.

Ornamental Gla*s Doors.

From H. D. B., Flanagan, 111.--Will
some of the readers kindly tell me the way
to hang doors in which there are panels
of glass ornamented by etching? What I

desire to know is : Should the side upon
which the etching is done be hung toward
the outside, or should it be toward the
inside?
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THE BOSTON BUILDERS' EXCHANGE.

CONTEMPLATED
improvements in the

building owned by the Master Build
ers' Association of the city of Boston,

for the primary object of enlarging and im
proving the accommodation for Exchange
purposes, makes a brief reference to the
enterprise of that association eminently
fitting and proper at this time.
Early in the year 1885 the organiza
tion known as the Master Builders' Asso
ciation was evolved out of the old Me
chanics' Exchange, the step seeming de
sirable on account of certain unfavorable
conditions in the old organization.
The new association secured accommo
dations by leasing apartments in a cen
trally located building, at 164 Devonshire
street, and almost immediately began to
consider the feasibility of purchasing the
property as an investment and to secure a
permanent home. The purchase, how
ever, was not effected until July 1, 1887,

usesof the association will be the whole
second story, together with aportion of the
third story, a section of the third floor
being removed and thrown into a large
and elegant assembly hall, with a gallery
at former level of third floor. This gallery
or balcony will afford room for estimating
or consulting rooms, ten in number,
doubling the accommodation previously
had in that department. On the Exchange
floor (see full page engraving), in the as
sembly hall, entirely new and novel dis
position will be made for the members'
letter boxes, the arrangementbeing similar
to that in use in Government post offices,
the superintendant distributing the mail
and other matter from the rear, his quar
ters being also inclosed with a handsome
counter, giving ample desk room, besides
supplemental boxes for large parcels, &c.
Telephone rooms will be put in, with latest
arrangement of double partitions and

vantage is freely taken of this common
rendezvous of builders, by owners and
others desiring to see them on matters of
business, so that an assemblageof outsid
ers as great or greater than at the stock,
produce, real estate or other exchanges is
of daily occurrance. For the convenience
of these parties a lobby has been provided
which, during " 'Change hour" (from 11.30
a.m. to 1.30 p.m.) will be reserved for
their use, and during the balance of the
day it can readily be thrown into the gen
eral Exchange room.
The roomshave always beenkept open for
the use of membersfrom 8 a. m. until 5 p .
m., and under thenewdispensation and con
veniences the rendezvous will be still more
appreciated, both by those who are mem
bers and those who desire to see them.
The stores on the first floor of the build
ing will be rented for mercantile purposes
largely to those whose business is con-

Boston Master Builders' Exchange.—Plan oj Second Floor.

when the corporation agreed to pay
$250,000 for the estate.
The property comprehended 6600square
feet of land, with large frontage on Dev
onshire and Federal streets, covered by a
four-story building with granite facades
on both streets.
The second-floor of the building is de
voted to the uses of the association for
Exchange purposes, the balance being
occupied by mercantile concerns, but it
has been the intention of the association
from the start to eventually change the
structure so that, substantially the whole
of it might be devoted to the interests of
the body, bringing under one roof as
much as possible the various rooms and
offices of builders and builders' associa
tions.
The changes proposed are now under
consideration and contracts are about to
be made for a remodeling, which will ma
terially benefit the association, not only in
the superior accommodation afforded to
the Exchange, but also in a financial way.
A fifth story is to be added, to which,
as well as to the other floors, access will
be had by new and elegant fire-proof stair
cases and by the most modern elevators.
A new steam heating plant will be put in,
electric lighting will be introduced and
every advantage and improvement avail
able for the benefit of the tenants secured.
The portion to be devoted to the special

double doors to prevent transmission of
sound ; lockers for the useof memberswill
be built, each one large enough to accom
modate personal apparel, plans, &c., so
that each and every member may have a
place of deposit for such articles under his
own lock and key.
Toilet and sanitary arrangements have
been provided upon the same scale and
plan as the best club house, apd, in fact,
every arrangement possible for comfort
and conveniecewill be comprehended.
The room formerly occupied by the
officers and directors will be greatly en
larged, giving an apartment amply suffi
cient for full meetings of the corporation,
in addition to its regular uses. This room
will also be available for the meetings of
any special trade associations desiring
such accommodation, or bodies who have
naturally some connection with the build
ing interests. This room will be made
still more attractive by the introduction of
a fine fireplace in terra cotta, the gift of
one of the members.
The plan of the Exchange floor, together
with prospective view of the assembly
hall, is shown in the full-page engraving,
in which will be seen the post office and
superintendent's department, gallery front,
estimating rooms, telephone boxes, lock
ers and the general appearanceof the hall.
Accomodation for the public has not
been forgotten, for in this Exchange ad-

nected with or subsidary to the building
business. The balance of the building
will be fitted up for offices for builders or
rooms for the accommodation of special
trade associations.
The board of management for the year
1890 consists of the officers : L. P.
Soule, president ; James I. Wingate,
vice-president; William H. Sayward, sec
retary and treasurer.
Trustees: David Mcintosh, Lyman D.
Willcutt, Augustus Lathrop, J. Arthur
Jacobs, Melville C. Grant, andC. E. Clark.
Committee on Admission : Ira G. Hersey,
S. Frederick Hicks, Jas. L. Gooch, John
A. Emery, William E. Sherriffs, D. A.
O'Brian, Walter S. Lyons, Franklin Smith,
and Edward Hewitson.
Room Committee : J. Arthur Jacobs, L.
D. Willcutt and C. E. Clark. Sup.rinten-
dent, William B. Pearce.
The committee appointed to attend to
the details of the alteration is composed of
the board of directors (which is made up
of the officers and trustees) to which five
other members have been added. They
are: E. Noyes Whitcomb, L. M. Ham.
Elisha Littlefield, Charles W. Parker and
I. N. Tucker.
The progressive spirit shown by the
Boston Exchange, in the purchase of a
piece of property and the devotion of it
to the uses of builders and their associa
tions cannot be too highly commended.
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A few of the other cities in the country
have done or are doing the same, notably
the Exchanges in Philadelphia and Kan
sas City, both of which have fine build
ings with elegant accommodation for the
purposes stated, and the Washington Ex
change is already building a home for
itself.
The scheme is a good one for all cities
of any importance, and no body of men
can so safely undertake such an enterprise
as builders through their Exchanges.
It is to be hoped that in a few years
every Exchange connected with the Na
tional Association will have a home of its
own, affording shelter, comfort, conveni
ence profit and standing to its members
as well as conferring a benefit upon the
community.

m
RADE NOTES.

The Syracuse Door Hanger Com
pany, Syracuse,N. Y., advertisethismonththe
Economy Parlor Door Hanger, which they
claim isoneof thebestdevicesfor the purpose
at presenton the market. It is providedwith
independentaxles, compositionlined wheels,
large bearings, and while self-adjusting and
alwaysin running order, is easilyattached.

The Cincinnati Tool Company, 216-
222WestSecondstreet, Cincinnati, Ohio, favor
us with a copy of an illustrated descriptive
catalogueof mechanics'toolswhich they have
just issuedfrom the press. It is a volumeof 40
pages,neatly printed upon a good quality of
calenderedpaper,and bound in coloredpaper
covers,with attractivesidetitle of typographi
cal design. The work is profusely illustrated,
and the goods shown carefully described. A
comprehensiveindex facilitatesreference.The
line of mechanics' tools presented include
Clamps of all kinds. Bits, Cutters, Screw
Drivers, Spoke and Coopers' Shaves, Saw
Vices and Drills.
The Howard Furnace Company,
Syracuse,N. T., present in their advertising
space this month someof the meritsclaimed
for the Howard Furnace and Combination
WarmAir and Hot Water Heaterwhich they
manufacture. These goodsare madeof cast
iron, with few joints, andareclaimedto begas
anddust tight. A catalogue,which the com
panyhavejust issuedfrom thepress,presents
full information respectingthesespecialties.

The Penn Iron Roofing and Corru-
oatino Company, Limited, Philadelphia, Pa.,
advertisethismonthsomeof their leadingspe
cialties. Among thegoodswhichthey arepre
pared to furnish the trademay be mentioned
Steel Brick. Cluster Steel Tile or Shingles,
EscallopedSiding,SteelCeiling and Side Wall
Finish. Attention is directed to the fact that
theyare in a position to supply68varietiesof
Steel Goods,and thatsampleswill be senton
application.
In connection with the discussion
which has beengoing on In our columnsfor
sometimepastrelativeto themethodof mak
ing blue prints, the little pamphletIssuedby
Thomas H. McCollin& Co.,of 1080Arch street,
Philadelphia,Pa.,Is interesting. This presents
in a brief and comprehensivemanner the
methodof makingbrilliant copiesof whitelines
on a clear blue ground by theuseof drafts
man's sensitive paper, of which the Arm re
ferred tomakeaspecialty. Other information
of interest to those desirousof making blue
prints is alsopresented.

The Buffalo Hot Blast for heating,
drying, ventilating andcoolingpurposes,is the
subject of an announcementpresentedelse
where in this issueby theBuffalo ForgeCom
pany,of Buffalo,N. Y. The companyalsogive
specialattention to SteamFans of all descrip
tionsandarepreparedto furnishuponapplica
tion aspecialcataloguegiving full information

W. H. Mullins, Salem, Ohio, with
New York agencyat 108Chambersstreet, di
rects the attention of the tradeelsewherein
this issueto the fact that heis preparedto fur
nishupon short notice stampedornamentsof
all descriptions, statuarymade of brass,cop
per and zinc fromspecialdesigns,ceiling cen
ter pieces, galvanized Iron cornices, store
fronts, &c. Thosewho are interestedin this
particularbranchof industry are requestedby
Mr. Mullins to sendfor catalogue.

W. F. & John Barnes Company, 71
Ruby street, liockford, II1., state in their advertisingspacethis monththat theywere the
flint to bring out foot andhandpowermachin
ery practicalfor workshopuse,and are to-day
theonly housemakinga compteteline of such
machinessuitedto thevariousrequirementsof
carpenter and builder. Numerous illustra
tions of tools which they manufacture are
presentedin theirannouncement,andthestate
ment madethat with an outflt of thesema
chinesthe carpenter is in positionto compete
on even termswith steampower machinery
andtoboldhisshareof the business. The com
pany solicit applicationsfor a catalogueand

price-list giving full descriptionsof the ma
chinesmanufactured.

Elsewhere in this issue J. B. Shan
non & Sons,1120Market street, Philadelphia,
request those Interestedin the hardware in
dustry to sendfor their illustrated catalogue
and price-list, showing the various lines of
hardwaremanufacturedby them. A copy of
this cataloguewill be sentto anyaddressupon
thereceiptof stampsto paypostage.

We are indebted to the Utica Steam
Gauge Company,Utica, N. Y., for anexcep
tionally handsomeadvertising card in which
attention is incidentally directed to the Pedal
Valve of their manufacture. The publication
Is a photo-gravuremeasuring20x 24inchesinsize,takenapparenttyfrom anoil painting,but
printed in away to resemblearemarquedand
signedetching. The double printing is done
in such a way that the etchingappearsto be
on India paper. The signature is the Utica
SteamGaugeCompany,and the remarqueis a
miniaturesketchof thepedalvalve in thepro
cessof being closedby a foot. The picture
Itself showsa verypretty interior library scene,
wheretheyoungmistressof thehousehasjust
risen from an upholsteredwicker chair andis
turning off theheatfrom a radiatorat theback
of theroom. Theprinting'isverycarefullydone
andthebrown ink, combinedwith thescratchy
marksof the paint,representvery closely the
etcher'sline. In a recessat the left of the pic
ture is a book case, table and ornamented
lamp, while at the right is a carvedtablesup
porting a vase of ferns andgrasses. A small
waterscapehanging on the wall adds to the
effect, though we fear that if the canvasbe
permitted to hang Immediatelyover the ra
diator many winters the painting will be
seriously injured.

We have received from the Penn
Iron Roofingand CorrugatingCompany,Lim
ited,whoseworksarelocated at Hamilton and
Twenty-third streets,Philadelphia,Pa, a copy
of acataloguewhich theyhaverecentlyissued.
It is an oolong volumeof somethingover100
pages,profuselyIllustrated,andboundin paper
covers. In offeringthis catalogueto thetrade
thecompanystate that theyhaveendeavored
to explain and illustrate the various usesto
whichsheetmetalhasbeenadoptedin the con
struction of all kindsof buildings during the
tenyears.Onaccountof therapidly increasing
demandfor their Sheet MetalClapboards,Me
tallic PressedBrick, Corrugatedsiding, 0 tazed
SteelShingleandCeilings,SteelRoofingCurved
Awning. Galvanized Iron Cornices, &c., the
companyhavebeenforced to largely increase
their facilities,addingmanynewand recently
patentedmachines,and an80horse-poweren
gine,while at thesametimetheyhavedoubled
their floorspace. The companycarry in stock
1000tons of Steeland CharcoalIron Sheets,of
all lengthandgauges,thusplacingthemin posi
tion to readilyAll orders. Thecataloguebefore
uspresentsa greatvariety of designsof Ceiling
Plates,Shingles,Moldings,Roofing,Siding,i-c.,
togetherwith price-listsof various specialties.
Thework will befoundof interest to thoseen
gagedin thebuilding trades.
An exceptionally neat and tasteful
cataloguecomesfrom theDetroit Heatingand
Lighting Company, Detroit, Mich., entitled" Light for Evening Hours." The pamphlet,
some7x8 inches in size, is bound in pliable
cardboardanddecoratedin a peculiarlypleas
ing fashion. On thefront cover,in additionto
the title, is an interior, sceneprinted in brown
ink. andover it all is an interlacing of lightly
gilded lines,the background being delicately
shaded. Within the pamphleta very full and
completedescription is given of their well-
known CombinationGas Machine,which has
beenon the market for over 20 years. Sec
tional and general viewsillustrate this appa
ratus. The principaldecorativefeatureof the
publication is the large number of direct
processcuts,illustrating the importantbuild
ings lightedby this apparatus. The front plate
showsa court housein Albion, Ind., while scat
teredthrough the pagesare anumberof very
handsomeresidenceslocatedin all parti,of the
country. Thebuildings include,in additionto
the court house mentioned, hotels, private
houses,saw mills, churches,collegesand club
houses. The quality of the paperand the type
is in keepingwith thegeneralexcellenceof the
publication.

The Lufkin Rule Company, Cleveland,
Ohio, in their pamphletB presentillustrations
of an interesting variety of steel tapes and
rules. The steel tapesare referredto as com
ing into more generaluse,andare madefrom
2feet to 100feet in length,for surveyors',engi
neers'andbridgebuilders'use. folding pocket
rules are made from 1to 4feetin leugth,and
are describedas being neat and convenient,
and, beingmadeof steel,will bendto a3-inch
circle. Their Magic Pattern Rule Is also illus
trated. A new coition of their completecata
logue,embracingall the goodstheymanufact
ure,will soonbeissued.

W. J. Burton & Co., of Detroit, Mich.,
have just received the contract for roofing
with Kastlakc MetallicShingleswhat is known
as the HolmesBarn, locatednearDetroit, and
which, it is said,will be oneof the largestand
finestbuildingsof its class in Southern Michi
gan. WeunderstandthatBurton&Co.secured
thecontract in the face of strongcompetition,
andwithout solicitationon their part further
thana circular with quotationsandsamplesof
their goods. Trade in Eastlake Metallic Shin
glesis saidto be on the increase,andthe com
panyexpectto do a very muchlargerbusiness
than lastseason.

Something of a novelty in elevators
hasJust been completedby J. 0. Maynard,of
MiCortlandt street, New York City. This is a
portableelevatorwhichhasbeenmanufactured
to meeta specialrequirement,althoughit may
be employedfor other purposes. It is dosiir-
nated by the manufacturer as an "Invalid's
portable elevator." The base consists of a
square frame which is of a sizeto receive the
elevatorplatform. The latter movesup and
down between two wooden guidesor posts,
whiohwith a cross beamat thetop form the
elevator frame. The platform is raisedand
lowered by means of a rope which passes
through the cross beamat the top over two
pulleysanddown upon the outside of one of
theguidepoststo adrum. This drumis oper
atedby meansof a crank placedat right angles
to it, thepowerbeingcommunicatee;bymeans
of awormgear. Theelevatoris somethingen
tirely new in its way,andis the first onewhich
themanufacturerhasproduced. It issosimple
in its constructionandpossessessuch features
of novelty that it is believeda largebusiness
will bedeveloped.

The Lincoln Iron Works, of Rutland,
Vt., have issued a catalogue of machinery
designedfor working and handlingstone and
marble. The pamphletconsists of 68pagesof
beautifully printed text upona finequality of
calendaredpaper. It is boundin coloredpaper
covers,andthrough theupperleft-handcorner
is inserteda cord by which it can behung up.
Each pageof text is surroundedby an orna
mentalborderin black andwhite, greatly add
ing to thegeneraleffect. In the introduction
to the trade attention Iscalled to the special
facilities possessedfor buildingandequipping
mills or completeplants for working, quarry
ing andhandlingstoneandmarble. The com
pany state that they have recently largely
increasedtheir facilities,both in their foundry
and machine shop, and have added several
special tools and other labor-saving devices.
Their stockof patternsis said to be large and
constantlyincreasing,and in addition to their
patternsfor specialmachines,theyhave a com
plete assortmentof pulleys, boxes, hangers,
gearing. &c. The catalogueis well arranged
andlikely to proveof interestto thoseengaged
in the industry represented.

We have received from the New York
Institute for Artist Artisans, 140and 14?West
Twenty-third street. NewYork, a copyof their
latest report. This organization was founded
two yearsago,to supplythepressingneedsof a
growing civilization in technical education.
The chief reasonsfor the organizations of the
institutearesetforth in the report,and a list
of officers,friends, shareholdersand scholars
is given. In fact, the report contains lul( in
formationasto theadvantagesof theorganiza
tion, the variousdepartmentswhich are in op
eration, thetermsof tuition and the hours at
which instructionsaregiven.

The propriety of enacting stringen
laws to compelmanufacturersand dealers to
label the goodstheyhandle,so as to show the
latter's character and composition,is rapidly
gaining the acceptanceof the whole honest-
minded portion of the community. The pre
vailing practiceof paint and oil adulteration
hasled to abill being framed by our cotempo-
rary HowtePainting andDecoratingto regulate
suchadulterationbymaking it a misdemeanor
to falselylabelany pigmentor linseedoil. The
principleuponwhich thebill is framedissimply
that purchasersshall not be induced to pur
chasepaintsor linseedoil by deception. There
is noattemptmadetoprevent,nor is it desired
to prevent,thesaleof cheapmaterial to those
who desire to use it. But if, for instance,a
manufacturermarksa package" chrome yel
low," eitherwith or without suchadjectivesas" best," '.pure," "superfine,"&e.,such package
mustcontain pure chrome yellow,or both the
manufacturerandthesellerbesubject to heavy
penalties. If, however,the packagecontains,
say.only 75percent,of purecolor and a state
mentto thateffectisplacedonthelabel,the sale
of suchcolor will not beunlawful. Thebill will
bepresentedto Congressassoonas practicable,
andit will be accompaniedby the petition of
masterpaintersand other consumersof paint
in favor of its becominga law forthwith.

The Prang Educational Company, of
Boston,NewYork andChicago,favor uswith a
copyof a pamphletof some30pages,entitled
"Instruction in Drawingin Primary andInter
mediateSchoolsin EuropeandAmerica." The
pamphletconsistsof a critical review of the
Prang course in form studyand drawing, by
Dr. Arnold Dodel, Professorof Botany in the
Univorsity of Zurich.Switzerland. Thematter
is translated from " Patdagogium,"Leipzig.
An introduction to the work is given by Mr.
Lewis Prang, in which he presentsa brief ac
count of the manner in which the course in
drawing referred to in the translationof Dr.
Dodel'sarticle hasbeendeveloped.

The Pratt Institute, of Brooklyn,
N. Y., have Just issueda cataloguefor the.
schoolyear189n-91.It is f,volumeof nearly100
pages, carefully arranged and printed, and
boundin neatpapercovers. The frontispiece
representsa front viewof theinstitute,located
on Ryorson street. Within the coversof the
bookis a full descriptionof the Pratt Institute,
diagramsof thevariousbuildings showingthe
variousdepartmentsof the school,a presenta
tion of thecourseof studypursuedin the vari
ousbranches,a list of instructorsandassistant*,
and in fact all the information necessaryin
order to obtain a comprehensiveideaof the
scopeof this institution.
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Improvementsand Enlargements.

Our readers have had their attention

called to changes and improvements in

this paper so regularly for several months

past, that it is only reasonable to suppose
that they would be disappointed, to a cer

tain extent, at least, if in looking at the
head of the editorial column of the present
issue they should not find somethingmore,

of the same sort. Now that changes are

the order of the day, and in view of the

fact that improvements are being con

stantly made, and new fields of enterprise
continuously sought after, it is natural

that the reader should expect something
new in each issue. Nor do we intend to

disappoint him. We shall ever be alert,

and always in the front rank. This num

ber is no exception to the general rule,

and the improvement and enlargement to

which we now ask attention is perhaps the

most important of all that we have so far

accomplished.

The Builders' Exchange.

For a year past there has beenpublished
in Boston a little paper called The Build

ers' Exchange. It has been the official
mouthpiece of the National Association of

Builders, and has been under the immedi

ate management and direction of William

H. Sayward, the secretary of the organ

ization. It has been bright, aggressive,
very readable, and always acceptable to

the constituency addressed. It has ex
erted a potent influence among builders

everywhere, and has been the means of

doing a great deal of good in strengthen

ing the movement that crystallizes locally
in Master Builders' Exchanges, and col

lectively in the National Association of

Builders. But publishing a paper is one

thing and attending to official duties such

as devolve upon the secretary is

quite another. It is very difficult
for any man to do two days'
work in one day's time, or to perform
simultaneously two vocations, each ex

acting in its requirements, without neg

lecting the one or the other. Mr. Say-
ward has worked in this dual capacity for

a number of months, accomplishing won

ders, so far as results are concerned, but
at the expense of jeopardizing his own
health. We thought we saw the oppor
tunity of relieving him of a share of his

burdens, and at the sametime of assisting
the National Association in the work upon
which it is engaged. Accordingly negotia
lions were instituted which have resulted

in the absorption by this journal of the

paper called The Builders' Exchange.
Hereafter there will be a department in

our pages entitled "The Builders' Ex
change," managed by Mr. Sayward, which
will contain the official utterances of offi
cers of the National Association and the
news of Builders' Exchange movements.
The first of this new department will be
found in another part of this issue. We

commend it to the attention of our readers.

Our Platform.

Carpentry and Building appeals to all

in the trades. It does not address master
builders to the exclusion of journeymen

and apprentices; nor architects to the ex

clusion of the mechanics who execute

their designs, and in thus becoming the

official mouthpiece of the national builders

it does not in the least relinquish its deep
interest in the workingmen in the various

building trades. Our sympathies are ever

with themechanic, but this should not pre
vent usfrom seeingand discussing the inter

estsof employers. Nor shall this new alli

ance and new responsibility ever interfere

with freediscussion of questions concerning
the relationship of these two classeswhen

ever such questions arise. Labor and capi

tal, employer and employee, master and

man, are inseparably associated, and it is

only by a just appreciation of the rights of

each and the most careful balancing one

with the other that exact justice can be

done. To treat all fairly shall ever be our

aim.

Carpenters'Brotherhood.

We learn from recent advices from the

secretary of the United Brotherhood of

Carpenters and Joiners of America, that it

now has under its jurisdiction no less than

687 local unions in good standing. This,

if we mistake not, makes it considerably
the largest, numerically, of any craft or

trade. This organization has been prom
inent from the beginning in the effort to

secure the eight-hour day among carpen
ters, more particularly in the effort that

has beenmade since the middle of March

of the current year. During that time

charters have been granted to no less than

132 new unions, embracing a very large
membership and located in various sections

of the country.

Conditionof the Building Trades.

The building trade the present year is

considered to be excellent in many sections

of the country, but at the present time

there are some notable exceptions. We

areadvised that trade is relatively dull in

San Francisco, Denver, Spokane Falls,

Seattle, Troy, N. Y. ; Des Moines, Iowa;
Pueblo, Col. : Fort Smith, Ark. ; Defiance,

Ohio; Grand Rapids, Mich.; Bradford,

Pa.; Norfolk, Va., and Bloomington, 111.
Perhaps this does not cover the entire list

of points where there is less work than

contractors and mechanics would be glad
to have, but the cities named are among

the more prominent ones in which trade is

dull at the present time. In another col

umn we present a survey of the building

business as developed the past year in the

larger cities, from which it will be seen
that the general report is excellent.

The WesternUnion Fire.

All of our readershave heard of the fire
in the Western Union Building, New

York, which occurred in the second week
in July, and, no doubt, many of them
have also learned before this of the prompt
action of the company in taking measures
to continue their business and to put the

building into condition for re-occupancy.
The fire was a notable one for several rea

sons. The building was supposed to be

fire-proof, and yet in a very short space
of time the upper stories were very thor

oughly burned out, and it was only by ad
vantageous circumstances that there was
no loss of life. Very narrow escapeswere
made in several instances, and had the

building been full, as is usual in the busy
hours of the day, it is scarcely possible
that all could have escaped. As it was,
the fire occurred in the early morning
when there were comparatively few oper
ators at work.

Changesin Building Construction.

The Western Union fire calls up a num
ber of considerations. First among these
is the fact that so called fire-proof build

ings are not at all fire-proof when they are
filled with combustible materials. So

many instancesof this have occurred in the

past that it requires no long argument to
demonstrate its universal truth. Another
is the fact that very great changes in

construction have occurred since the West

ern Union building was erected, some 20

years ago. This structure was one of the"

pioneers of the high down town buildings
which now characterize the metropolis.
It and the Tribune building, locateda little
further up town, for a long time stood

alone as high structures. Of late years,
however, many other high buildings have

been erected, someof them, as our readers

know, towering far above both of these

structures. It is only owing to improve
ments in the art of construction that build

ings can be safely carried to such extreme

hights as now prevail, without danger.

Vast changes have occurred in the archi

tecture of the buildings of the lower end

of New York in the interval named, as
well as in their construction. Mere orna

mentation and decoration are now con

stantly sacrificed to floor spacefor business

purposes. Flat roofs are the general rule,

and featureswhich are purely architectural

embellishments are omitted.

Changesin Rebuilding.

The Western Union building was provi

ded with a tower which at the outset, no

doubt, was a considerable item of cost. It
was justified, however, on the score of its

architectural character and the individu

ality it gave the building. For use it
originally served the purposeof carrying a

flag-staff, and more recently the staff on

which the time-ball operated. It was also
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intended for a clock but the clock was
never put in place. It is significant
of ideas prevailing at the presenttime that
in the reconstruction of the building the

tower is condemned and is to be omitted.
The building also had a steep roof, which

likewise was a conspicuous feature of its

architecture. This, too, is to be lost in
the reconstruction, because more floor

space can be got by anothermethod. The

plans of the Western Union Company an

ticipate the removal of the tower and of

the steep roof with which the building
was originally covered, and in which were

put two or three stories of the available
floor space which it contained. The
building is to be carried up square some
four stories above the line of the eaves
of the old and then covered with a flat
roof. By these changes the building will
loose much of its original characteristics
but it will more nearly conform to the
general rule among the office buildings of
the metropolis.

CardboardModelingfor Young Architects.

One of the most profitable pieces of
work to which the young architect can
devote himself during the years of his
study, when he has abundant time for
such diversion, is the construction of
cardboard models of buildings to scale.
We believe there is a book written upon
this subject, to be found in some of the
cheap libraries. But whether the student
works under instruction or unassisted, the
exercisemust be beneficial, and the idea
should commend itself to the mind of
every diligent student and of every am
bitious young man in the architectural
line. The difference between the beginner
of architecture and the successful man of
the profession is nothing more nor less
than breadth of knowledge and range of
experience. But how are experience and
knowledge to be gained ? There is noth
ing like doing a thing for one's self in
order to become acquainted with it. A
man may stand by and look on, and
think he knows all about things, but
when he comes to doing these things
himself he finds that there is a
vast difference between theory and prac
tice. A cardboard model, insufficient
though it be, is practice. It brings before
its builder a number of practical problems
for solution ; it forces upon him the con
sideration of proportions of parts, of var
ious constructive features and of many
questions which would never arise while
using the drafting board, or when copying
work put upon paperby others. However
advantageous the cardboard model may be,
it is still very far from real practice, and
we do not for a moment advocate it as a
substitute for practice in actual work, but
simply as one of the things a young man
can do when he is placed where no other
practice is to be obtained. Undoubtedly
it would be far better for him to take
materials and tools and build a little
house for himself, or work for a time as a
mechanic upon some building of generous
proportions. Few young architects, how
ever, have the courage to do such things
and many of them lack the time and the

opportunity for them, but all may gain

something from cardboard models if they
will take the trouble to experiment in

that direction.

The WomanCarpenter.

We have all heard of the woman car

penter, but we have not seen her. Some

times she is in one end of the country)

and then again she is in the other.

Either she travels a great deal, or else she

is numerous; but if she is the latter, why
do we not succeed in meetingher when we

go from shop to shop ? Perhaps she is a

myth. It is barely possible that she exists
only in the imagination of someof the syn

dicate writers. Perhaps the public is

being "sold," so to speak, by the dif
ferent accounts that are being pub
lished of the woman carpenter and the

wonderful work she performs. It may be
in this case, as in others, that the story was

started as a whim, or as a challenge of

public credulity, upon the part of some

writer, and that once started, it has never
stopped. If the woman carpenter really
exists, and by woman carpenter we do not
mean an amateur merely, one who on

occasion can saw a board and drive a nail,

but, instead, one who really works at

carpentry as a means of livelihood, we

want to learnwhere she lives We want to

present an account of her success to our
readers, as something likely to interest

their wives and sisters. To show that we

are in earnest in this matter, and to give
our readers somereason for assisting us in

the search, we have this to propose : We
will make a present of asetof planes to the
first practical woman carpenter who is au
thentically reported to this journal. The

planes are to be first-class tools of their

kind, and will be properly inscribed.
Who will be the first to report ?

Trade Schools.

The subject of trade schools is one
which is attracting such wide attention
on the part of the general public that the
following extracts from the expressed
views of Col. R. T. Auchmuty, founder of
the New York Trade Schools, will be of
great interest and value :
"Trade schools, as you know, although
a modern, are not an untried invention.
France owes much of her wealth to her
industrial schools, Germany has wrested
a considerable portion of the American
trade from England by her trade schools,
and the London guilds are now ex
pending their accumulated wealth in the
establishment of similar schools through
out England. The foreign trade schools
are of two kinds, those where a trade is
learned during the four or five years re
quired to obtain a good education, and
schools where young men employed ii.
shops can learn what the workshop does
not teach.
"In this country the lad's education
can be left to the public schools. What
is wanted is someplace where he can learn
a trade after he has finished his educa
tion.
"The practical man, whether he is a
master mechanic or a journeyman, will be
likely to say that it is not possible to
graduate a mechaniccapable of doing first-
class work from a trade school. This need
not be discussed. To attempt to graduate
journeymen from a trade school would be
both expensive and unnecessary. The
trade school can teach, far better than the

workshop, a trade in all its parts. More
than that, it can teach what no workshop
pretends to teach, the scienceon which a
trade is based, and which is in danger of
being forgotten. Speed of execution and
the experiencenecessarytomeet the varied
problems ever presented to the mechanic
can only, on the other hand, be acquired
at real work. It is therefore the combina
tion of the trade school and the workshop
that offers the best results ; the trade school
first to learn how to work, then the work
shop to gain speed of execution and expe
rience."
In describing the course of bricklaying,
he says:
"After the young man has paid his fees
he is given a ticket. This he takes to the
tool room and receives in return for it a
trowel. At the closeof each evening's in
struction he returns the trowel (properly
cleaned) and receives back his ticket.
Provision is made for the care of overalls,
plumb rules, &c. The course of instruc
tion is divided into series of exercises, to
each of which a specified number of even
ings is given. This course of instruction
is printed and hung up in the bncklaying
shed, so that eachmemberof the classmay
understand what will be expected of him.
Before commencing an exercise, the in
structor, standing on aplatform, shows the
class how the work should be done, and
explains why it should be done in a cer
tain way. Then the young men endeavor
to do what has been shown them, and the
instructors—there being one to each 25
men—correct them when they are wrong
and explain what they do not understand.
The first evening is spent in learning how
to handle the trowel and spread mortar.
The mortar is spread on boards, no walls
having yet been built. Then comes three
evenings on an 8-inch wall, working on a
line, but without using the plumb rule.
During this time the pupils are required
to spread mortar over at least two bricks,
to bond properly and strike the joints
neatly. Three evenings more are given to
8-inch walls, when mortar must be spread
over at least three bricks and the wall
pointed. After the 8-inch walls, 12-inch
piers are built and the use of the plumb
rule taught Then 12-inch walls arebuilt
for six evenings, 20 minutes each evening
being occupied in spreading mortar, the
young men being cautioned that they will
be judged when they get work to a con
siderable extent by the way they hold
their trowel. Then follow piers again;
then 8-inch walls without a plumb rule, so
as to train the eye; then 12-inch wall with
a chimney breast and flues, then 8, 12 and
16 inch walls turned at right angles and
with intersecting walls; then come arches,
with two and three rowlock courses, and
then the class is again put for three eve
nings on straight 12-inch walls, 20 min
utes being passed each of these evenings
in spreading mortar. After this, the class
build fireplaces, set sills, window frames
and lintels, practice corbeling and then
work again on 12-inch walls.
' ' When the six months spent in this
way are over, the young man can lay about
600 brick per day on a straight wall ; he
can do almost any work that is required of
the average bricklayer, but, except on•a
straight wall hewill work slowly and will
need watching. I have, with careful fig
uring, found him to be worth from $1.50
to $1.75 per day, assuming a journeyman's
wages to be $4."
Besides bricklaying there is taught
plumbing, painting, plastering, stone cut
ting, carpentry and blacksmithing. The
practical results of the school are highly
satisfactory, and the general principle of
manual training schools is receiving great
attention and support, not only from phil
anthropists, but from the National Build
ers' Association and all who are interested
in the general welfare of the building
trade.
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CORRESPONDENCE

Layliisr Off an Octagon Bay Window.
From L. W. T., Upper Alton, III.—I
notice in the February issue of Carpentry
and Building that "W. 8. W.," of Wash
ington, Iowa, has come to the front, and I
petition for space in which to reply to
what he has to say. Friend " W. S. W."
I O U an apology, but am not ingenious
enough to make it only by anexplanation.
Please receive my thanks for the figures
furnished, &c. They, however, do not
help me any. Allow me also to growl at
your long delayed answer, which should
have been more explicit. Just think of
it ! For ten long and weary months I have

know how the '' jours " will ever get such
a tangle through their headsas " W.8.W."
and I have made. Fig. 1 means " W. S.
W.'s" as well as mine, and is (which he
will see on the line w a te) three-fourths
of the half octagon, and this shows that
he knew what one side was, and the out
set of his instructions proves it. The line
4 7 or the spaceS will not assist in finding
the side wanted. If it will, " W. S. W."
should show us how it is done and give
plain figures. I will quote from his in
structions: "Set off on the line D A the
length desired for one side of the win
dow." How did he obtain that ? Was it

where. Fig. 4 is a double-ender and has
more in it to the square foot than any five-
twenty-ninths I ever met with. The B
end is what is usual, connected with some
good additions. The R hand is intended
to answer " W. 8.'W.'s," Fig. 2, and some
of the remarks of other correspondents.
The dotted lines show the difference be
tween men's opinion—between fact and
fiction. If the side a ft is not on the angle
45° from o d, what is the name of the
figure ? Supposewe attempt to change or
correct the angle on the somespan, 9 feet,
what will be the fate of the mullion win
dow ? ft F is common on house corners,

Fig. l. Fig. 8.

Fig. i. Fig. 4.

Laying Off an Octagon Bay WindoHe.—Drawings Accompanying Letter from '•L. W. T."

been trying to divide the 860° contained
in the great circle by 29, in order to obtain
eight equal angles and eight equal sides
without having 16° remaining on eachand
every side. Fig. 1 of the sketches, which
I inclose, illustrates my understanding of
"W. 8. W.'s" explanation. Line No. 1
is the minimum, line 2 the maximum, but
splice at 4, which gives line 3 5, the ex
treme. Draw 4 7, which is the mean pro
portional desired. Using the figures, 3 4
isto47as47isto45; that i«

,
4 7 is the

mean proportional required, which does
not seem to me to give one of the four
equal sides wanted. Allow me now to
state the case, using '.W. 8. W.'s" own
figures: -,-)* is to ^ as ^ is to an oc
tagon corner, with an angle of 30°. Or
another way, friend "W. S. W.,"
as between IT and I, is this: U is

to "W. S. W." as I to"L. W. T.,"
which being translated means the differ
ence of opinion between bosseson poly
gonal lines or carpentry. I would like to

by the quadrant and line 45° 1 Does the
glass and frame regulate that ? "As in
dicated from A to B." If A to B is the
side wanted what does he want with five-
twelfths ? Is there any " pham-phosal "
about this sent out to puzzle others ?

Being something of a polygonal novelty
myself, I introduce Fig. 3 drawn on a

novel plan and one which I have not met
with among the wood butchering faculty.
It will produce good results if accurately
drawn. I introduce it for convenience in
illustration in this controversy, and also
as it shows my understanding of a correct
half octagon. The dotted half circle is of
no use in drawing the figure. It is the
spaces marked x; the remainders after
the two sides are taken from the diameter
to which I call attention. Look at the
central spaces in Fig. 4 and it will be
found that they arc equal, and the two
lines 4 W of Fig. 1 are equal to one of
the sides. I cannot, however, make
that "mean proportional" 4 7 a fit any-

and the two sets of lines prove that it is

not prudent to be positive when we say
"octagon." Fig. 2

, if constructed as
drawn, will produce the same brand, and
so will any of the irregular polygons.
Now, "W. 8. W." will, I think, see
that I consider his instructions " no good."
He thinks apparently that I am heartless,
egotistical and abusive, in all of which he

is mistaken. In regard to his remark,
" The old man thinks he learned it all,"
&c., and is "down on new tricks," &c.,

is another error. I am self-willed, stiff-
necked and bullheaded, and am in for all
of the cheap tricks, short cuts, short hours
and big pay plans, and do not carewhether
they are branded 29 or some other num
ber. It has beenmy habit to invite criti
cism, which I now do. " W. S. W."
must have noticed that some of the boys
came at me with barbed lxrints, which I

enjoyed fully as well as they did; how
ever, the climax will come in all things,
and it camewith mewhen onemossbacked
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fossil, with a high standing collar, sawing
octagon corners off the lobes of his ears,
walked up to the rack and said to our

I was coming at him with a buz saw." W. S. W." must brace up his spinal col
umn and not let an explosion from some

-36FT—

Pig. ).—Gable End.

spigot, especially if he furnishes drawings
to illustrate the words. By this time
" W. S. W." may have noticed that I am
decidedly "cranky" and exceedingly
charitable towards my own sins. "Char
ity begins at home." Then I draw the
line more taut over others. The bossesall
do that with the ' ' jours " on octagon ends,
no difference what angles the cornices may
be. Since "W. 8. W." has not given a
practical example of his figures, I will
condemn them as too complicated. Any
carpenter with a surface board and pair
of dividers, rule or square, marked with
twelfths, and using 1 inch to the foot
scale, can lay out the work and have all
the bevels before "W. 8. W." can find
the 29 parts and divisions ordered. Feel
ing in pleasant humor and kindly disposed
towards my fellow chips, I will discount
"W. 8. W.'s" 29 parts 11 spaces and
give something less complicated that the
"jours" and "cubs" will recollect. It
is not mathematically correct, but con
venient asa starter, and will make average
work.
Fig. 4 is drawn to a J-inch scale, and
is 9 feet outside span. There are nine full
spaces. Take three and one-half spaces
scant and turn out to D as shown by the
dotted arc. Three and one-half feet is
about 1inch too long, which will be found

4X4

8X 10

^
6X6

14X 19DOOR

2ROLLINGDOORS

19FT. -4-

60FT.

Fig. 2.—Side Elevation.

36FT—

Fig. 3.—Bents Each Side of Floor.

Framing a Barn.

editor: "Look'e here, boss, I want this
to stop;" then I felt bad— pretty near as
bad as " W. 8. W." did when he thought

critic's word box knock him out of plumb.
No critic can blow effectually at the bung
without wasting some little wisdom at the

handy outside. When a wall pattern or
template is to be made, and will pass
muster, defy detection, and average as
well as common in such work, divide 9
feet into ^ foot, which gives 18 spaces, or
£ foot for a side, 1inch too long, or T\ for
a side, 1 inch too long; 9 inches x 12
inches = 108inches x 7 = 756 -+-18 gives
42 inches, which I think is 1 inch too long.
Referring now to Fig. 1 let us compare
notes. Line 1 is J of line 2. The half of
line 1 is \ of 6 5, which shows | of the
diameter as being equal to one of the sides
desired. This is 40J inches. I think it isi inch too short. 9 inches x 12 inches =
108 inches x 3 = 324 + 8 = 40} inches.
Any person who may try and prove this is
invited to make an honest report and
crack all the jokes he may wish. One
side being known is the key to Figs. 2
and 3. Draw the half circle and divide
into as many spaces as there are sides
wanted; draw the radiating lines; drop
two, and with side 9 10 as radius, step
around as shown by the short arcs. Will
some person point out their practical use ?
My Fig. 1 seemsto be what " W. S. W."
was trying to do, and I will now explain
it according to to his instructions : Nine
inches x 12 inches = 108 inches and ,'

, of
that is 3J inches + s'e x 12 (one of the
sides) = 45£f inches, which is 4£f inches
too long for one side. " W. 8. W." can
see that the space 8 and the line W 8 W
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are both too short, being the diagonal of
three-quarters of the half octagon. The
line 4 7 seemsto be the mean proportional
between two peculiar characters, namely,
"Uandl." If one-half the diameter is
equal to one side of six sides, what is the
length of one side in twelve sides f If

practical explanation, but not appearing
as expected, my test will do for the want
of a better one.

Problem in Handrailing. —Figs. 1 and 2.-
Submitted by " A. L."

six-tenths of the diameter is equal to one
side in five sides, what can be said of ten
sides ? When " W. 8. W." gets all this

Fig. Z.—"A. Vs." Pattern for Wreath Piece.

through his head, his opinion of the
writer will probably be improved. My
moon joke was intended to draw out a

Framing a Barn.
From J. W. and C. L., Maxinhtckee,
Ind. —We are readers of Carpentry and
Building, and are somewhat interested in
the questions and plans submitted relating
to barn building. We note in the Decem
ber issue for last year a plan by "J. R.
T.," of Lake Benton, Minn , concerning
which we are free to say we do not like at
all. In the first place, we think the barn
will bulge when filled with hay or grain.
In the second place, we do not think a
barn can be constructed of material as
shown in his plan that will stand the strain
brought to bear upon it by the wind. In
the course of time it will rock and get out
of shape. In the third place, we do
not like drop siding, as the rain will
beat through and make it wtt on the
inside.
In the March issue we notice the plan of
a barn submitted by "F. K.," of Kieler,
Wis. We are not altogether in favor of
the method employed by this correspond
ent, and we fail to see the propriety of so
many sill braces. Our experienceis if the
sill is cut too much, the mortise will fill
with dirt, get damp and rot the sill. We
think the correspondent's plate braces
from side plate to purlin post will be in
the way when mowing hay, and also have
a tendency to push the splices apart in the
side plates when the barn is filled with
hay. We are also impressedwith the fact
that his timber is out of proportion. His
sills are only 6x8, whereas we would use
8 x 10, so that if at any time a part of the
foundation wall gives way, or it is desired
to raise the barn or make other changes,
the sills will be of sufficient size to stand
the pressure. His beams are 8 x 10. We
think 8x8 sufficient for the purpose. His
side plates are 8 x 10, while 6 x 10 is all
that is necessary.
We submit severalrough sketches, show
ing the manner in which we would con
struct a barn 36 x 60 feet in size. Fig. 1
shows the side elevation, clearly indicating*
the framing. Fig. 2 is the gable end of
the barn, with hay doors 8 x 12. Fig. 3
shdws the bents eachside of the barn floor.
From a close inspection of this bent, it will
be seenthat for this barn to bulge it would
be necessary for the purlin posts to raise
up. The barn is so braced and beamed
together that it is not possible for it to
rock, and we know from personal knowl
edge that it will do neither. All braces
are framed in with 2-inch tenonsand draw
pinned. The beams have 2^-inch tenons
and two draw pins, top and bottom. The
outside posts have 2-inch tenons with two
draw pins at the top. All splices in plates
or sills may be either bolted or pinned.
We would use shiplap siding, 8 inches for
siding a barn.

Cutting Wood In Winter or Summer.
From A. M. S., Koch*, Ohio.—Will
some of the readers of Carpentry and
Building kindly tell me if it makes any
difference to the color of walnut and cherry
whether it be cut in the winter or in the
summer ?

and not 12 inches radius. In the sketches
which I inclose I have made a plan of two
steps and platform around a 12 inch cyl
inder, Fig. 1 of which is for the purpose
of carrying out my idea of what "E. 8.
C." desires. The dotted lines in Fig. 2
show an.elevation of steps, risers and plat
form. A F and F J are center lines of the
rail. A J is the chord line. Make E G,
which is the unfolded tangent, equal to B
K. B G is the pitch over the tangent E
G. Draw C E at right angles to A F.
For the purpose of finding the bevels for
squaring the wreath, draw K H equal to E
C ; connect B H. Make E I equal to E D
and connect I F. In Fig. 3 of the sketches
I show the pattern for both quarters of
the wreath. The work may be done with
out the aid of Fig. 1, as follows: To
draw the face mold take a steel square
and apply to the stock of which pattern is
to be made and draw the lines C A and C
H of Fig. 3 indefinitely. Draw A B C to
correspond with A B C of Fig. 2. Make
C H equal to B H of Fig 2, and connect
B. H., which is the tangent. Draw the
curve of the molds by bending a flexible
strip, starting square with the joint at
each end. Leave a little straight wood at
the end A; if the trammel is preferred,
make A F equal to B F of Fig. 2. Take
A B, and on H mark the arc at E ; take B
H, and on A cut the arc at E to connect
E F, which is the minor diameter. A line
drawn through E at right angles to E F is
the major diameter. Find the focii and
proceed in the usual manner. The bevel
at H of Fig. 2 is applied at the joint A,
while the bevel at I is applied at the joint
H. I desire it to be distinctly understood
that I am not fool enough to claim this as
original, for the reason that there are too
many practical stair builders who read the
Correspondence Department, and would
pass judgment on me as an amateur or an
"Alec."
I am a disciple of Monckton and look
upon him as the peer of any author of
works treating on the subject of stairbuild-
ing, all cranks to the contrary notwith
standing. My sketches are copied princi
pally from his work, with some variations
and omissions and, perhaps, somemistakes.
I must say that I do not admire thoseback
action drawings which cover the whole
side of a drawing book. What we want
are sufficient lines to do the work, but as
concise as possible for the practical work
man. The so-called cobweb is just the
thing for beginners, although the lines that
arenot important might be dotted or other
wise indicated as such.
I draw the face mold on the stock from
which I cut the pattern, consequently I do
not like the method of obtaining bevels
from it as shown by "J. B.," of Omaha,
in the September number of Carpentry and
Building. In my work I pick up any
small piece that will make the pattern, be
side keeping within its limitations, which
is not always the case when one has to
work from a center as at E of Fig. 8

Problem In Handralllng.
From A. L., Stockton, Cal.— In looking
over some of the recent correspondence in
Carpentry and Building, I notice the in
quiry of "E. 8. C," of Pittsburgh, who
asked some of the readers to explain the
drawing and working of a molded hand
rail wreath around a 12 inch cylinder, the
rise to be 7 inches and the tread 10 inches.
As the correspondent does not give a plan
of the stairs, or say whether there is a
platform or winders in the cylinder, I in
fer that the latter is 12)inches in diameter

"J. II. 31."-Replies to " w . J. B.»
From J. H. Monckton, New York City.
— I am much interested and somewhat
amusedwith the communication from "W.
J. B.," London, England, in the July
number of Carpentry and Building. This
correspondent begins by stating, that hav
ing read an article of mine in the January
number, it led him to the opinion that
"he ('J. H. M.,') had a great deal to
learn in the art upon which he is supposed
to be such an authority." That I have a
great deal to learn is quite possible; and
I may also say that I am not only willing
but anxious to learn from " W. J. B." or
any other person. There are, however, ex
ceptions to my learning some things; for
instance, a man who can balance himself
on his head may get a notion that his
knowledge and muscular ability to accom
plish more than his lellows is a " pearl of
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great price," and taunting me -with my
inability to stand on my head, challenge
me to do so. Now, I have always been
accustomed to standing squarely on my
feet, like the great majority of people, and
never had any difficulty in so doing, or
any useful call for doing otherwise. I
am rather amused than chagrined at his
challenge, and dismiss him in the high
tide of his exulting mood of an ability to
accomplish more than his fellows;
content to believe in my hum
drum way that anything old or
new, in mathematics or physics, must
demonstrate itself to me (beyond the fact
of its being held by anybody to be unique
or wonderful) to be both true and useful
ere I adopt it.
As to my being an authority, or assumed
authority, I desire to say that if any one
accepts me individually as an authority on
any matter or subject whatever, I am sorry
for it

,

because such acceptance is detri
mental to progress. The fact is

,

especially
in mathematics, that anything treated of
to be good, useful or true, ought to be
demonstrable from its own premises; de
pending not at all on individual authority.

f' W. J. B." asks: "If 'J. H. M.' means
the readers of this interesting journal to
understand that the art of handrailing has
reached its highest point of perfection in
the tangent system as set forth iu his
book ? " Frankly, I mean that the readers
of this journal should, so far as I am con
cerned, come to their own conclusions as
to any methods of work or modes of draw
ing that have been or may be presented in
its columns; but for myself, I see no rea
son as yet to doubt that the theory and
practice of handrailing and stairbuilding,
as given in 97 plates of the most recent
edition of my last book, exhibits to-day
the highest point of periection reached in
that branch of carpentry, whether I am
complimented for it nor not. Why should

I doubt it 1 I have been acquainted
with the use and practice of tangents,
as applied to handrailing, for 47
years, making occasional progressive
steps in its methods, and as a result of this
experience I have simplified, generalized
and corrected the manner of drawing face
molds and finding bevels for squaring
wreaths. I have shown how to find the
exact position of wreath line, unfolded in
position over the unfolded elevation, so
that any odd lengths of balusters may be
accurately obtained ; or, if found desirable,
the inclination of tangentsmaybechanged,
raised, or lowered, to suit any reasonable
requirement in following the nosings.
Much of the hand railing done in New
York city, 40 and 50 yearsago, was round
rail; the center line and joints of this
round rail controlled by tangents hung at
correct hights, and parallel to the line of
cylinder producing its own easings, some
times its ramp in the wreath. This led me
to consider that if the center line of wreath
could be geometrically unfolded in posi
tion, over the properly unfolded eleva
tion, a command over handrail wreaths
would be achieved, which, in its applica
tion, would be both useful and new. This

I have done; and, further, seeing the
great importance of planning stairs cor
rectly, I have treated that branch of the
subject to the extent of 50 different plans:

1
.

How to proceed methodically in plan
ning stairs, and to secure in winding stairs
of all kinds evenstepping, uniform treads,
on a natural line of travel throughout.

2
.

Devisirc best plans, insuring safety,
case, comfort of ascent and descent.

3
.

Making the most of plans of stairs
the room provided will permit.
4. Economy of spacewithout detriment
to ease of travel, appearances in handrail
or finish of stairs.
In this connection it occurs to me that

I ought to mention to " W. J. B.," and so
make known to the readersof this journal,
that I have already received from his side

of the great water a sort of left hand
compliment through the London Builder
and Engineering Jovrnal, which journal
has been publishing a very interesting and
useful series of articles entitled "Halls
and Staircases." In one of the series—

copied without credit—are some of my
plans and suggestions; changing the verbi
age slightly, giving lessons as they seemed
to put it to the young ( ? ) architects. This
fact, I think, augurs that your growing,
and to be "boss of the situation archi
tects," will show by and by a marked im
provement and no more torment your stair-
builders or your people who are obliged to
cautiously ascend and descend such abom
inably planned stairs which you are
obliged to present us with at Fig. 3

,

or
even such hybrid, part-step-ladder-and-
part - easy- stair-corabination-in-one- flight
as "J. H." of your big city kindly sub
mitted to readers of Carpentry and Build
ing for August, 1888.
"W. J. B." writes: "Perhaps it will
surprise "J. H. M." to know that

it is quite possible to get wreath
and ramp in one piece, and in most cases
use no more thickness of stuff than by the
tangent method." No, it won't. It
doesn't surprise me a bit. I have in pe
culiar cases done the same thing many
times, and it would not surprise me any
more than if a person should inform me
that he could complete the whole front
wall of a building in a dozen big brick
which would take no more clay than the
usual size brick and mortar stuff. There
will be many practical questions, however,
to ask about his big brick. So with " W.

J. B.," it may be as he says—possible to
get ramp and wreath combined in one
piece. For bim, too, there are important
questions, as for example: Is it profitable
or better than usual in any way in the case
of a long ramp with considerable curve
and a small quarter circle wreath piece ?

Would not the combined ramp and wreath
with its peculiar curvatures cut far into the
width of an extra thick plank and leave
much odd shaped waste stuff ? Again,
would not the time in most casestaken in
drawing such a complex pattern, finding
bevels for joints, also bevels for squaring
and increased time to square ramp and
wreath together, prove that the game—

speaking figuratively — isn't worth the pow
der ? It is easyto seethat while manyme
chanical claims in practice are possible (set
ting aside the wonder faculty and thepride
and overbearing desire to merely do what
the other fellow cannot), yet, in fact, some
of them, and this claim I take to be oneof
those, are far fetched, unprofitable in gen
eral work, if not wholly useless. " W. J.B."
further states that his " facemold would
be no part of an ellipse or other known
regular curve, and would be only the ex
act width to obtain a square section of
rail." This leads me to inquire what a

face mold is. Geometrically, a face mold

is an oblique section, produced vertically,
on an inclined plane from any curved hori
zontal section or plan. If the plan, or any
part of the plan, is circular, then, at least,
that portion of the face mold, produced
vertically, over the circular plan must be
an ellipse or part of an ellipse. So, then,
this thing that " W. J. B." calls a face
mold, according to the geometrical law as
described, is not a facemold, and is

,

there
fore, from his description, simply a pat
tern covering in its width and length wood
enough to work out the ramp and wreath ;

and, as this pattern affords no elliptic line
on the plane of the plank, one of its bad
features is that the side lines of the rail
will have to be guessed at by the rail
worker.
" W. J. B." makes the following state
ment - " ' J. H. M.' knows better than

I can tell him what a lot of stuff is wasted
by cutting out to the tangent mold
where there is much bevel, and oftentimes

it does not give enough stuff where the

section of rail is deeper than it is wide."
From the above statements it appearsthat" W. J. B." has a very limited knowledge
and experience, for so far as I know about
waste, the practice is— if there are a num
ber of wreath pieces required—to saw out
roughly or cut out of cheap straw board a

parallel pattern giving just enough wood
to get out the wreath. This pattern is

used merely for marking th« pieces on the
plank. Ordinarily where there is only
one or two wreath pieces, the stuff is

saved without making a special pattern.
If more width of wood is required for a

wreath piece then a face mold for certain
forms of rail afford, then the extra wood

is allowed at the convex edge, and from
the concave edgeof such a face mold the
additional wood is scribed on the face of
plank. The thickness and width of wood
required for any wreath piece is readily
found, as explained in Carpentry and
Building for December, 1888, or the
samething is obtained by trial of a square
section ot rail, in eachcasewith the square-
ing bevels. Face molds do not need the
elliptic curve on the convex edge, nor
more width from the center to convex
edge than will give sufficient wood, be
cause the concave side of the wreath is the
one shaped out first and from this the width
of the rail is gauged. "W. J. B." re
marks: "I would be glad if 'J. H. M.'
would show the readers of Carpentry and
Building how to do the work shown in
Fig. 1 of the sketches, which I executed
three years ago, the architect being very
particular. Conditions as follows : Rail
to be 6 inches deep by 4 inches wide, 2

feet 8 inches high to top. All balusters
to be exactly the same length. Joints
where shown and ramps in wreath piece."
Although " W. J. B." gives his written
word that he executed his work, as above,
according to the stated conditions three
years ago, yet, the fact is

,
it can't be done,

and this can be proved through his own
diagrams, as follows : At Figs. 1 and 2,

let a parallel line be drawn the depth of
rail, 6 inches above "the central lineofthe
molded capping," then continue the
fourth and ninth rise lines through the
above 6-inch depth of rail. Now, meas
uring this vertical line through the depth
of rail at the ninth rise, it will be 7 inches;
and measuring it at the fourth rise it will
be 9 inches. From these two measure
ments it is easy to seethat if the hand rail

is raised at the ninth rise 2 feet 8 inches
high at the top, and exactly the same
length of baluster be used at
the fourth rise, and so all along,
as required, then the rail at the
fourth rise will be 2 feet 10 inches
in hight at the top, or at the several steps
of the lower portion of the flight it will be

2 inches more in hight than over the reg
ular fliers above. I, too, would be glad if" W. J. B.," instead of telling how he had
done work in "a superior, graceful way
with ramp and wreath in one piece and
balusters all of one length," had given the
readers of this journal the benefit of his
superior ways, by showing how hedoes it.
What is the use of " W. J. B." presenting
these plans and elevation and calling upon
me to show readers of Carpentry and
Building how to do the work, as in the
caseof Figs. 1 and 2

,

introducing also his
puzzle of Fig. 3 ? Does he want to ex
hibit me in his one piece pillory ? For, ac
cording to his statementsmy methods, or
rather the practice of handrailing with use
of tangents is obsolete, useless ; and the-
falling - line - ramp - and-wreath-one-piece-
system "is complete master of the situa
tion."

I do not believe any of the readers of
Carpentry and Building want to "stop
W. B. Garvock and others from crying
out more light," or of getting all the light
they aspire to ; but I do believe—and many
readersof tins journal. I have no doubt, will
agree with me, that for all practical pur
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poses " W. J. B." is flourishing a farthing
rush light when he puts so much stress ou
tacking a small piece of wreath and a ramp
together; for that is absolutely all it
amounts to as given in Figs. 1 and 2.

Wall Kail for Box Stairs.
From A. L., Stockton, Cal.— I once had
a 2-inch round wall rail to cut out for a
box stairs with a squarecorner at the plat-

Wall Rail for Box Stairs.—Fig. l.—Ptan.

form, as shown in Fig. 1 of the sketches
which I enclose. Although this is noth
ing new I thought it might possibly be of
interest to someof the readers of Carpentry
and Building and for that reason have sent
it to the editor. The work was executed
as explained by means of Fig. 2, which is
an elevation of two steps and riser in con
nection with the platform, with the rail
shown in position. Extend the end of the
rail A over the riser B to agree with the
plan Fig. 1. Draw the pattern as shown.
Should the pitch of the stairs be such as
not to admit of sufficient easement the
joint line A A may be raised and the upper
piece made as shown by the dotted line.
Bolt the joints A A together, so that the
upper and lower piece will be at right-
angles with each other. When the wreath

Fig. 2.—Elevation.

is rounded up and placed in position it will
form a square corner, as shown in Fig. 1.

Baseboard for Circular Bay.
From R. C. B., Orangeburg, 8. C.—
Will the editor of Carpentry and Building
permit me at this late day to send in a so
lution, or rather a reply, to the problem
of "F. 8. 8.." of Charleston, 8. C, who
wanted to know something about base
boards for circular bay windows. I in
tended to have sentmy letter much earlier,
but concluded I would wait and see what
the older and more experienced readers
had to say. After an inspection of what
appeared in the April issue of the paper,
I thought that I could furnish an answer
that would be easier to comprehend by the

average mechanic than any of those pre
sented. The fault with the solutions given,
seems to me, is that they necessitate a
knowledge of more or lessgeometry, which
very few carpenters down our way possess.
Down this way we do not have to con
struct first by lines, but go to work and
put on the baseboard. If the method
which I present recommends itself to the
readers of Carpentry and Building, and
they see fit to accept it

, I am confident
that they will have no further trouble in
work of this kind. Referring to the
sketch enclosed, let E D C represent the
line of the piazza and A B C D an end
view of it; F and G represent the floor
line of the circular bay. It is required to
run a baseboard around this circular
bay window from G through F to I,

so that the top of the base will be

the base in a level position. Now, take
the dividers and set equal to the distance
from the floor at F and F' ; then scribe on
the baseboard from F to G. If the base is

made in one piece scribe from G through

F to I. All that is necessarythen is to cut
the base to the scribed line and nail it in
position, as all conditions will have been
fulfilled.

Length of Jack Rafters.
From J. H. P. Orinnell, Iowa.— I submit

a sketch which may be of interest to " H.
W.," of Lebanon, Pa., whose inquiry ap
peared in a recent issue of Carpentry and
Building. I do not claim exactness for
the plan, but more particularly to show
the principle of the rule. To find the
length of the hip rafter, set the rise of the
roof at right angles of the base line of hip
as at A of the sketch. Do this whether
for one-quarter, one-third, one-half, or
whatever pitch is required. Then
the hypotenuse of the triangle will
be the length of the hip rafter. To find
the length of each jack rafter transfer the
distance indicated at the dotted lines

(which should be at right angles to the
base line of hip and touching the hip line)
to the base line of jack rafters and at right
angles to the sameas at B C D E F. The
hypotenuse of each will be the length of
the several jack rafters. The sketch which I

send is for one-third pitch and the jack
rafters are 2 feet apart, each increasing in
length by 2 feet. Of courseany mechanic
who understands the rule can find the
variations in the length of each jack
rafter of any pitch roof by experiment.
The sketch is intended to cover a house
28 x 32 feet.

Sketch Submitted by " R. C. £." Showing
Method of Obtaining Base Board for
Circular Bay Window.

level while the bottom conforms to
the slant of the floor. Now, cut
out the base to show the desired num
ber of inches, plus the fall of the piazza at
the point H. Having found the length of
the base tack the baseon at G and at the
perpendicular line F F', making the dis
tance from the floor at F to the bottom

We have received from the University
of Pennsylvania an interesting bttle pam
phlet of 30 pages, giving somewhat in de
tail the course in mechanical engineering
at the college named for the year 1889-90.
The little pamphlet contains all the infor
mation necessary for those who contem
plate a course in the university, particulars
being given as to the various courses of
study, what is necessnry on the part of
candidates for admission, and theexamina
tions which must be passed. A list of the
work required of all students taking the
regular full course leading to the degree
of mechanical engineer is a feature. In
the closing pages of the pamphlet is found

'J. H. fs." Method of Finding Lengths and Bevels of Rafters for Hip Roofs.
edge of the base equal to the fall of the
floor at H, which will equal the distance
from F to F'. The arc F' G represents

a description of the steam laboratory, the
provisions for shop work and remarksupon
the department of electrical engineering.
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ATTRACTIVE STREET ARCHITECTURE.

IT
WAS NOT VERY long ago that it was
considered quite the thing to so design
ablock or row of dwellings that the ex

ternal appearanceof each individual struct-

given way to a more attractive style of
architecture, in which variety of effect is
more largely sought. This tendency pre
vails not alone in the large cities of the

Front Elevation.—ScaleHi Inch to the Foot.

the buildings themselves. In bringing
about these desirable effects in external
treatment, it often happens that one set of
floor plans, with greater or lesser modifi
cation, is employed as the basis of opera
tions.
The reason for this is found in the fact
that while the general arrangement of
rooms, as indicated by the floor plans, may
suit the taste of a number of people who
contemplate building, yet their views may
differ widely when it comes to the matter
of elevations and exterior architectural
effects. This variation of external finish,
especially in the case of moderate cost
houses permits of very pretty architectural
effects in a street where a row of dwellings
are erected, involving practically the same
fl»or plans. A very good illustration of
the manner in which this plan is carried
out is presented in the plate which forms,
our supplemental sheet this month. It
shows a row of moderate cost houses
erected in Detroit, Mich., from designs
prepared by AC. Varney & Co., archi
tects, of that city, each house being based
upon practically the sameset of floor plans.
The first design which is presented upon
this and the following pages represents a
neat eight-room house, which the archi
tects state cost about $2100. Upon the
first floor will be found four rooms, in ad
dition to a large hall, which is entered
directly from the porch. From this hall
open the parlor and sitting room, while
from the latter opens the dining room.
The kitchen, it will be observed occupies
an extension in the rear. Upon the sec
ond floor are four sleeping rooms and an
ample bathroom. The stairway rising
from the side of the house, near the cen
ter, permits of ready access to the various
sleeping rooms, while comparatively little

Side (Risrbt)Elevation.—Scale.Mi-Inch to the Foot.

Attractive Street Architecture.—One of a Row of Houses in Detroit.—A. C. Varney dt Co., Architects, Detroit, Mich.

ure should be severely like that of its
neighbor, giving to them an effect which
at the present day would be considered
extremely monotonous. This practice,
however, has gradually, but most surely,

country but also in the smaller ones as
well as in villages and towns. The result
is to increase the attractiveness of the
street upon which the dwellings are
erected, as well as to add to the beauty of

space is used by the hall. This design is
worked out in the gambral roof style,
with porch to match, making with the
winke windows a very attractive house.
The cellar extends under the whole build
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ing, which is heated by a furnace. The
bathroom is fitted with all fixtures for hot
and cold water, and is finished in a style
fully in keeping with the general design
of the house.
The second design, the elevations, floor
plans and details of which are published
upon pages 180 and 181 represents a house
erected in Detroit for Mr. J. Connor, from
plans prepared by the architects above
mentioned. It will be observed by com
paring the set of floor plans shown in con
nection with this design with those of the
house first mentioned that they are prac
tically identical, the only change being in
the name of the rooms on the ground floor.
In the present instance, the kitchen and
shed in the rear occupy what in the other
set of plans is the dining room and
kitchen. Tbis gives upon the first floor
three rooms with a large hall, from which
rise the main stairs. Upon the second
floor are four sleeping rooms, together
with bath room. The latter is furnished
with tub, basin and water closet, and is
supplied with hot water from the boiler in
the kitchen. The house is heated by
means of a furnace placed in the cellar.
The first story of the house is covered
with clapboards, while the second story is

First Floor.

Detail of Front of Porch. Window in Gable. Detail of Front Door and Window.

Attractive Street Architecture.—Floor Plans.—Scale 1-16Inch to the Foot— Details.—Scale K Inch to the Foot.
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shingled ; the whole being painted in har
monious colors. It is stated that the cost
of this housewas $2,000.

while Architect and Plumber Peebles con
tinued his pipe connection with a triumph
ant smile on his expressive features.

Architect and Plumber. A Costly Gate.

The Builder's Gazette, of Pittsburgh,
tells an amusing incident of the plumbers'
strike in Pittsburgh that is not without
its lesson for both architect and plumber,

One of the objects of interest to the
visitor at Harvard College. Cambridge,
Mass., is the gateway which connects
Harvard and Massachusetts Halls, two of

Front Elevation.—Scale,Mi-Inch to the Foot.

as it shows what a little determination,
coupled with knowledge, at the right time
may accomplish. tt^ays the scene oc
curred in one of ^Bew Westinghouse
buildings at Wilmerding, At that time
the plumbers' strike had been somewhat
of an obstacle to the further advance
ment of the building, but Architect
Peebles is one of those men who de
light in overcoming obstacles. He is
deeply learned in more crafts than that
of architecture, possessing among other
acquirements a practical, knowledge of
plumbing. On the day in question
the work was delayed because a neces
sary connection between the pipe sys
tem was unmade. Mr. Peebles saw the
difficulty and resolved to make the re
quired connection himself.. Accordingly
armedwith the necessarytools,hemounted
a ladder and set to work in a business like
fashion. Presently a walking delegate
came along. He noticed Mr. Peebles at
work, and asked him if he possessed a
plumbers' union card. Mr. Peebles re
fused to reply. The man departed and re
turned in about ten minutes with a large
delegation of plumbers, who demanded
to see the architect's card. Mr. Peebles
was now thoroughly roused. From his
elevated position on the ladder he shouted :
"I have no card. I am the architect of
this building, which, until it is finished, is
the sameas my own house. I can tear it
down or do anything I choose with it
without asking the opinion of anybody."
The delegation then took the floor and be
came highly argumentative and even
threatening. Finally the superintendent,
Mr. Walsh, discharged all the plumbers in
the delegation. The baffled strikers
marched off, glorying their martyrdom;

eight large square brick posts and two
larger ones on either side of the driveway.
These posts are capped with light sand
stone, and are connected with sections of
ironwork. Of course the driveway is in
the center, and entrances for pedestrians
flank each side. Each of these passage
ways is closed by a heavy iron gate, those
in the driveway being double. The style
is a reproduction of that prevalent in 1636,
the year in which the college was founded.
This idea is carried out by placing old
fashioned square lanterns over the small
entrances. Over the carriageway is an iron
arch, bearing on its front the seal of the
university, the date " 1686" in bronze fig
ures, with the date 1889 in similar but
smaller figures below it.
In front of the entrance, which is so
constructed as to form a recess from the
street, are two large sandstone slabs,
chiselled in old fashioned letters and with
old fashioned spelling. One reads as fol
lows :

By theGeneralCourt of MassachusettsBay
28Oct. 1636Agreedto (five400£

TowardsaSchoaleor Colledge,whereof
200£ To Be PaidTheNext Year &200£

WhenTheWork is Finished& the Next Courvt
To Appoint Wheare&Wt Bvilding
15Nov. 1637The Colledge is ordered

To Beat Newetowne.
2May1638It Is OrderedThat Newetowne
ShallHenceforwardBeCalledCambridge
13Mch.1638-9It Is OrderedThat TheColledge
Agreed Vpon Formerly to Bee Bvilt at Cam
bridgeShall BeCalled Harvard Colledge.

The other slabbearsthis inscription :

After God Had Carried Pa Safe to New Eng
landandWeHadBvildedour Houses
ProvidedNecessariesFor Our Livelihood
Beared convenient PtacesFor God's Worship
andSettledtheCivil Government
Oneof theNext ThingsWeLongedFor

And Looked After WasTo Advanced Learning
And PerpetvateIt To Posterity

Dreadingto LeaveAn Illiterate Ministery
To The ChvrchWhenOvr PresentMinisters

Shall Lie In theDvst
New England's First Frvits.

On the face of the large left-hand post
is the sealof the Commonwealth, while on
the back is the seal of the City of Cam
bridge. The right-hand post bears on its
face the seal of Harvard University, and
on the back that of Samuel Johnson, of
Chicago, the alumnus who first gave the
money to build the gate. Under each of
the inscriptions outside there is a stone
bench, while inside thereare two drinking
fountains.
Mr. Samuel Johnson, who gave the col
lege such a unique gift, is a graduate of

SecondFloor.

First Floor.
Scale, 1-16-Inchto the Foot.

Attractive Street Architecture.—Another House in the Same Row.—A. C. Varney <tCo.,
Architects, Detroit, Mich.

the oldest recitation buildings of the uni
versity. This gateway, which is of a style
known as the " Flemish Band," comprises

the class of '55. He first gave $10,000,
and when he learned that more was needed
in order to carry out his idea, the sumwas
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Attractive Street Architecture.
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increased to $18,000. The architects were
Messrs. McKim, Mead & White, of New
York.

A Folding Chair.

g Folding chairs are sometimes not at all
comfortable seats, says a writer in an ex
change, but the one at present under con
sideration cannot be classed with these,
as it makes, perhaps, the finest lounge
chair one could have. There is the most

front seat rail at one end, and a round rod
at the other, which rests on the floor ; on
the upper suriace of this frame, and at this
same end, there are four notches cut, as
shown in Fig. 6. Make the first notch 8
inches from the end, the next 6 inches, the
next 9| inches, and the last 13 inches from
the end. The second frame contains the
top rail at one end, and a round rod at the
other. The third frame has two arms,
connected at their lower end by a square
rod, 1 inch square, with the " arrises " run
off, to save them from being readily
chipped or bruised ; this rod rests in the
notches already cut in the first frame de
scribed
The three different frames are fastened
together with long rivets, four of them are-
all that is required, and they should not
be made too tight. A washer should also
be put between each piece of wood, to pre
vent the pieces rubbing on each other. A

A Folding Chair.— Fig. 1.—Chair Ready

for Use.

perfect freedom felt whenever one sits
down on it, so that one feels in no hurry
to leave its pleasant embrace. As will be
seen, it may be used at four different
angles or positions, and when wanted put
out of the way, may befolded quite flat, as
seen in Fig. 2. Fig. 1 shows a sketch of
the chair in its most upright form but one,
while there are two other positions it may
be put in with a great amount of inclina
tion. To enable any one to work ac
curately, Figs. 3 and 4 give drawings of
front and side view. All the pieces

Fig. 2.—Chair Folded Flat.

shown in Fig. 4 measure 1| inches by J
inch, and have the corners rounded off, as
shown in Fig. 5, which is drawn full size.
The top rail and seat rail, over which two
pieces the carpet or other material is
stretched, are each If inches by 1 inch,
and are mortised into their respective
posts. At the other ends of these posts
are placed round or octagonal rods 1 inch
in diameter.
In making up this chair it will be noticed
that there are three frames. One has the

T

The greedy landlord is rampant in Mel
bourne as in other parts. The "land-
grabber " appears to be as obnoxious and
objectionable an obstructive to light and
health as he is in the metropolis and our
provincial towns. A writer in the Build
ing and Engineering Journal of Australia
and New Zealand, complains of the selfish
policy of the "land boomer" as he has
affected Melbourne. The so-called "land
boomer" is the " jerry builder," and has
done apparently as much damage to the
suburbs of this once beautiful and charm
ing city as he has in the neighborhood of
most towns. Houses by the hundred are
erected, but without a chance of letting,
to the manifest injury of other houses in
their immediate vicinity. Then we hear
that in most of these houses sanitary laws
are quite neglected, the consequence of
which is that a virulent form of typhoid
and diphtheria has broken out in one lo
cality. The evil complained of is that
which we deplore—the sacrifice of light
area, the covering of every available space
to gain more accommodation. The same
writer criticises the plans submitted in the
recent competition for the Commercial
Bank of Australia. The offices were in
many cases arranged in positions that
could not be properly lighted, the object
of the competitors to obtain office accom

modation being gained at the expense of
proper lighting areas. These comments
are instructive as showing that in a com
parative recent town like Melbourne, situ
ated in a sparcely populated country like
Victoria, the very same tendency of over
crowding is manifested, and that builders

Fig. 3.—Front view of Chair.

strip of carpet, 1 foot 2 inches wide and 4
feet 6 inches long, is nailed to the top and
seat rails, taking the carpet over and round
the rails, and nailing it securely on the
inner side. The different thicknesses,
&c., given are for ash wood, this being
sufficiently strong for its purpose. As
everything is so light, it would be as well
to seethat all the joints are well fitted and
firm, to insure a steady, firm and useful
chair.

The Jerry Bnilder in Melbourne.

Fig. 4. Side View.

and architects are playing into the hands
of speculators. The rectangular division
of towns has certainly not been favorable
to light and air, as the plots on which
buildings are erected are reduced to the
smallest area.

A Monster Tree.

Fred. W. Clough, a well-known en
gineer of the Comstock, has been spending
someweeks in the wilds of the Sierras,

r I

W/.///.///:/Aft
/.

L _J
Fig. 5.—Showing Method of Finishing

Corners.

says the Amador Sentinel. He was ac
companied by Westley Warren, an old
Comstocker, residing in Tulare Valley.
Mr. Clough says that on the trip they dis
covered a tree of sequoia species, which
he believes to be much the largest on the
continent of America. Mr. Warren, who
has seen the big trees of Mariposa, those
of the Big Tree Grove in CalaverasCounty,
and all the big trees of the Coast Range,
says there is in no place in California a

tree that approaches this one in size.
Mr. Warren measured the tree with his

Fig. 6.—View of Notch Cut in Frame.

rifle, which was 4 feet in length. He
found it to be 44 lengths of his gun in cir
cumference at a point as nigh above the
ground as he could reach. The top of the
tree has been broken off, but it is still of
immense hight. This monster tree stands
in a small basin near the Kaweah, and is

surrounded on all sides by a wall of huge,
rugged recks.
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Conducted by Wm. H. SAYWARD.

Directory of the National
Association.

GENERALOFFICERS.

[Resident,John J. Tucker, 37West Twelfth
street,New York.
1st Vice-President, A. MeA.LLI8TER,20New
ton street,Cleveland,Ohio.
2d Vice-President, Anthony Ittner, 9 North
Seventhstreet,St. Louis, Mo.
Secretary,WiLLiAM H. Sayward, 164Devon
shirestreet,Boston,Mass.
Treasurer. George Tapper, 159 La Salle
street,Chicago,111.

directors.
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Baltimore,Md.
L. P. Socle, 164Devonshirestreet, Boston,
Mass.
F. J. Ashfield, 631St. Mark's avenue,Brook-

JamesBoland, 427Elk street,Buffalo, N. Y.
D A. J. Sullivan, Builders' Exchange,
Charleston,S. C. »,.„.,.
George C. Prussing, 13National Life Build
ing, Chicago, II1.
Lawrence Grace, Builders' Exchange, Cin
cinnati, Ohio.
R. H. Jenks, 5 Carter street,Cleveland,Ohio.
G. F. LeDue, Builders' Exchange, Denver,
Col.
W. J. Stapleton, 97 Cherry street, Detroit,
Mich.
George C. Zwerk, 922Fitzhugh street, East
Saginaw,Mich.
H. E. Doran, Room8, Pierce's Block, Grand
Rapids,Mich.
James E. Shover, 451North Delawarestreet,
Indianapolis, Ind.
William A. Kelly, 1316Charlotte street,
Kansas City, Mo.
James W. Bennett, Builders' Exchange,
Lowell, Mass.
Thomas Armstrong, Builders' and Traders'
Exchange,Louisville, Ky.
Clifford Chase, Builders' Exchange, Mil
waukee,Wis.
Barclay Cooper, 1111Hennepinavenue,Min
neapolis,Min.
Marc Eidlitz, 123 East Seventy- second
street,New York, N. Y.
Richard Smith, Builders'Exchange,Omaha,
Neb.
, Peoria.

William Harkness, Jr., 247 South Third
street,Philadelphia, Pa.
J. S. Hudson, Mechanics'Exchange, Provi
dence,R. I.
A. D. Smith, Builders' Exchange, Portland,
Maine.
T. J. Hamilton, Builders' Exchange, Pitts
burgh, Pa.
W. H. GORslINE, 843Powers Building, Roch
ester,N. Y.
Frank Clark, Contractors'and Builders'As
sociation,Sioux City, Iowa.
A. M. Abercrombie, Ninth street,St Joseph,
Mo.
T J. Kelly, 9North Seventhstreet,St. Louis,
Mo.
M. G. Craig, Builders' Board of Trade, St.
Paul, Minn.
John Moore, 67Canal street,Syracuse,N. Y.
Thomas J. King, Builders' Exchange,Wash
ington, D. C.
, Wheeling, W. Va.

Archibald S. Reed, Builders' Exchange,
Wilmington, Del.
H. W. Eddy, 8 Norwich street, Worcester,
Mass.

standing committees.

Arbitration Committee.

J. Milton Blair, Builders' Exchange, Cin
cinnati, Ohio.
Anthony Ittner, Builders' Exchange, St.
Louis.
Geo. C. Prussing, 13National Life Building,
Chicago,111.
Marc Eidlitz, 123EastSeventy-secondstreet,
New York, N. Y.
David A. Woelpper, Builders' Exchange,
Philadelphia, Pa.

Legislative Committee.

Wm.Harkness, Jr., 247SouthSeventhstreet,
Philadelphia, Pa.

James Boland, 427Elk street,Buffalo, N. Y.
Wm. A. Kelly, 1316Charlotte street, Kansas
City, Mo.

Committeeon Resolutions.
W. J. Stapleton, 97 Cherry street, Detroit,
Mich.
D. J. Hamilton, Builders' Exchange, Pitts
burgh, Pa.
John DeClue, Ninth street,St. Joseph, Mo.

Committeeon Builders' Surety Company.

A. McAllister, chairman,20 Newtonstreet,
Cleveland,Ohio.
George C. Prussing, 13National Life Build
ing, Chicago,II1.
J. Milton Blair, 45 Johnson Building, Cin
cinnati, Ohio.
Edward E Scribner, 355-361Washington
street,St. Paul, Minn.
John J. Tucker, 37 West Twelfth street.
New York, N. Y.
John S. Stevens, 130North Sixth street,
Philadelphia, Pa.
William H. Sayward, 164Devonshirestreet,
Boston, Mass.

Sub-contracting Committee.

James A. Miller, 121-129South Clinton
street,Chicago,111.
Stacy Reeves, Builders' Exchange, Phila
delphia, Pa.
W. A. Kelly, Builders' Exchange, Kansas
City, Mo.
Samuel Farquhar, 22 East street,Boston,
Mass.
Abraham Rasner, Builders'Exchange,Pitts
burgh, Pa.

Committeeon Statistics.
W. H. Gorsline, 243Powers Building, Roch
ester,N. Y.
H. W. Eddy, 8 Norwich street, Worcester,
Mass.
Barclay Cooper, 1111Hennepinavenue,Min
neapolis,Minn.

Committee on Uniform Contracts.

Geo. C. Prussing, 13National Life Build
ing, Chicago,111.
A. McAllister, 20Newton street,Cleveland,
Ohio.
Marc Eidlitz, 123East Seventy-secondstreet,
New York, N. Y.

Valedictory and Salutatory.

One year ago an official paper was es

tablished by the National Association

of Builders, with the secretary of the

association, as editor, for the purpose

of having a regular and systematic

method of presenting the purposes, ob

jects and work of the body to the

members throughout the country. The

plan was largely experimental, as it was

somewhat a matter of doubt as to the in

terest that would be taken in it
,

as well as

the power of the secretary to sustain the

added weight of responsibility entailed.

The year's experience has settled both of

these questions most completely. Inter-

eat has been thoroughly awakened and

the value of a regular medium of connec

tion with the membership has beendemon

strated beyond a doubt; but it has also

been proven that the secretary could not

continue to sustain the wear and tear con

sequent upon the maintenanceof aseparate

publication, without serious embarrass

ment. To abandon entirely a means of

keeping the membership informed as to

work in progress, the conditions existing

in localities where filial bodies exist, the

methods which are being tried to secure

better practices, as well as general dis

semination of news peculiar and important

to the interests involved, was a course not

to be thought of, and the Executive Com

mittee sought at once for a means of relief

for the secretary, and at the sametime a

continuance of the good work so thor

oughly established and so necessaryto the

association.

The opportunity they wereseeking came

at the fortunate moment, and from a quar

ter which seemedto offer peculiar benefits

and most appropriate connections. A jour

nal of high standing and thorough equip

ment, with interests already committed to

the building fraternity, proffered a scheme

for amalgamation which seemed to the

committee most attractive and promising,

offering advantages alike to both parties

concerned.

An agreement has been consummated

with the publication referred to, and the

present number of Carpentry and Building

begins an existence which is to compre

hend not on'y a continued devotion on its

part to those general interests of the build

ing fraternity, which' it has always been

most actively and consistently befriending,

but also a special and particular interest

and concern in the work of the National

Association of Builders, giving its influ

ence to the promulgation and extension

of the undertakings of that body through

its columns, and by meansof the wide and

varied constituency which it addresses,

embodying as it does all branches of

business in any way connected with the

building trades.

Under this new dispensation and with

the peculiarly favoring winds which will

now lend their aid to guide and advance

the interests of the National Association,

it is fitting that the secretary (who is to be

aided personally by the arrangement re

ferred to, and while relieved of much

business detail, is still to have a liberal

opportunity for editorial representation),

should say a few words of parting and

greeting

Looking backward, then, the editor of

The Builders' Exchange desires to express

his gratification that his efforts to place

before the membership at large the current

news from local bodies, aswell as give ex

pression to thoughts in relation to reforms
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pressing for consideration, not only from
his own pen but from the pen of others,
have been so largely and warmly appre
ciated. It has been almost too encourag
ing, for the approval of one's constituency
sometimesurges to over-exertion which is
often fatal to the work and the person.
This approval and appreciation has shown
most surely that there is a large and ever
increasing work for those connected with
the business of building, and for all time
to come the need will exist for special and
persistent effort in the interest of builders.
Looking forward, the secretary con
gratulates himself and all future secre
taries of the National Association, as well
as the association itself, upon the great
benefit accruing from the active co-opera
tion of such a thoroughly established and
powerful journal as Carpentry and Build
ing. In this amalgamation of interests
lies the greatest promise for future devel
opment, and by the aid of the counsels of
its able editors and publishers, with the
large staff of assistants constantly in
service, all fields may be successfully cul
tivated and a rich harvest result therefrom.
The secretarysimply transfershis labors,
a division of the burden releasing him to
greater freedom; therefore he feels the
greatest satisfaction in bespeaking for the
dual journal the patronage and favor of
all filial bodies and all individual members
of the National Association, promising
them greater and better service under the
new regime.

Wm. H. Sayward.

The Fiat of the Freestone Con
tractors of New England.

After numberless attempts by freestone
contractors to secure some kind of har
mony between themselvesand their stone
cutters without avail, the members of the
Journeymen's Freestone Cutters' Associa
tion were locked."out by the Freestone
Contractors' Association, of Boston, and
for their own and the protection of their
non-union stonecutters, the Progressive
Association of Journeymen Stonecutters'
was formed under a set of joint rules be
tween the two—the employers and the em
ployees—the result of which has been fully
as successful as was anticipated.
The old Freestone Cutters' Association
has been restive under the lockout, and
their action, which has been fully dis
cussed in the columns of The Builders' Ex
change,has resulted in the sending of the
following letter to them by the Freestone
Contractors' Association :
To the Journeymen FreestoneCutters'Asso
ciation of Boston, Providence, Spring-
field, <£c:
A letter from your association,underdate
of July 14,1890,is herebyacknowledged. The
substanceand the toneof thecommunication
showmostunmistakablythat you do not un
derstandthepositionof thecontractors as re
presentedby theaction takenby their associa
tion. Themeetingwith you of last Thursday,
the 10th inst., was simply an interview
granted at your request by the contractors

for thepurposeof listeningto your questions,
and informing you more definitelyand fully
asto the possibility for you, as journeymen,to
obtain employmentwith us. This meeting
wasnot a conferencewith power to treat with
you or effect any settlementof differences
pending betweenyou and us. Thereare no
suchdifferences,and therecan beno suchcon
ference; for, as stated to you in our letter of
March 11,1890,in theabsenceof any effort on
your partto settleall mattersat issueby arbi
tration on or beforeMarch 17,1890,weshould
no longer consideryou as a bodyof any au
thority in thepremises. We donot ignorethe
existenceof your association,for you havea
perfect right to organize to your heart'scon
tent; but having long ago exhaustedevery
means to secure through your organization
just andequitablemethodsfor theconductof
work, and having notified you that you had,
by your refusal to arbitrate, forfeitedyour
right to recognitionasa proper bodyfor us to
treatwith, weagainemphaticallyreiteratethe
propositionand inform you thatweproposeto
maintain it mostforcibly and irrevocably. We
desire you should understand that, having
been forced by your obstinacyto aid in the
establishmentof a new societyof journeymen,
wehavetakenpainsto seethat it wasfounded
upon principles of justice and honor, suchas
we couldheartily support,and henceforththis
union and others similar to it will be the
oneswhich we, as contractors,will recognize
as bodies fit to confer and treat with. The
condition to-day is simply this: Journeymen
stonecutterscan obtainemploymentof us on
the termsagreeduponby the joint committee
of the FreestoneContractors' Association of
New England and the ProgressiveAssociation
of Journeymen Stonecuttersof New England,
and noneother.
(Signed) W. J. Sullivan,

Secretary.

The following firms were represented at
the meeting and signed the letter : Estate
of E. F. Meaney, Boston; James & Marra,
Springfield ; P. J. Campbell, Boston ; F. C.
Markham, Providence, R. I. ; Hall &
McCormick, Holyoke; R. J. Rutherfoid,
Evans & Toombs, Charles H. Dodge, Jere
miah Carew, Carew & Dailey, W. J. Sulli
van and F. G. Coughlin & Co., of Boston ;
J. P. Faltt, William Mitchell, Nims &
Russell, Charles Burton and E. D. Stone,
of Springfield ; William Kaebell, O'Brien
& Van Nostrand and Peter Small, of New
Haven ; Bums & Laughlin and Cutting efc
Bishop, of Worcester; Gervis & Gordon
and P. F. Mead, of Holyoke; Charles
Jackson & Son, of Waterbury, Conn. ;
McDougal & Cristy, of Bridgeport ; Shea
& Donnelly, of Lynn. •

The stonecutters have brought this con
dition of affairs upon themselves by the
most unreasonableand unjust coursewhich
they saw fit to pursue, refusing to assist
in any way at an adjustment of the differ
ences (so called) between them and their
employers previous to the lockout, and

maintaining a most arbitrary and dicta
torial attitude toward the contractors.
The foregoing letter is the ultimatum of
the Contractors' Association, and no stone
cutters will hereafter be employed, save
upon conditions named. The conditions
have been published and the most favor
able opinion has beenexpressedupon them
as being just and honorable, and giving
promise of a solution of the disturbances
which have and are agitating the labor
world. Che conditions or joint rules are
quite as applicable to other branches of

the building business as to the freestone
portion, and the general adoption of sim
ilar rules by associations of employers and
associationsof employeeswould immeasur
ably facilitate the establishment and main
tenance of harmonious relations between
the two, who have so much in common.

Exchange News.
Wtieelliic, W. Va.

The following agreementwassubmittedby
theBuilders' Exchange about the middle of
June, to the conference committee of the
tradescouncilandwasagreedtoby them;but,
upon the report of the committeeto the coun
cil, they wereinformedthat thestrikerswould
not abide by their decision. The result has
beenthat the strike is still maintainedandap
parently as far from settlementasever.
Every possiblemeanshasbeentaken by the
contractors to secureamicable settlementof
the differences,but they have been met on
everyhandwith stubbornrefusal toeveryplan
theyhaveoffered. The strikers have usedthe
boycottas their strongweaponfor forcing the
contractorsto yield to their terms.
Building has beenentirely suspendedever
sincethebeginningof theseasonand there is
little prospectof its beingresumedvery soon.
The following is theagreementmentioned:

Wheeling, W. Va., June 9, 1890.
This agreementmade this day by and be
tween the Builders' Exchange of Wheeling,
W. Va., asthe first part, and all unions repre
sentedm the building trades known as the
United Building TradesCouncil of .Wheeling,
W. Va., of thesecondpart, is as follows :
The partiesof secondpart agreeto work on
all work now beingdoneandtobedoneduring
all the timethis agreementis in forcewith par
tiesof first part.
The partiesof the first part agree not to ob
ject to all presentemployeesjoining such labor
or tradesunionas their trade belongs to, pro
videdthesaidemployeesjoin of their own free
will andwithout beingforcedor intimidatedto
do so.
The partiesof the secondpart agree not to
interfere in any mannerwhatsoever,with the
partiesof the first part, in selling,contracting
and furnishing material and labor necessary
for the full completionof all work they may
haveor take.
The partiesof the first part are to have the
privilege of dischargingany workman for ne
glect of duty or incompetencewithout any in
terferencefrom partiesof thesecondpart.
The parties of the first part being master
buildersor contractors,are to have the privi
legeof working on their ownwork without in
terferencefrom partiesof secondpart.
The partiesof thesecondpart are not to de
mandtradecardsof presentemployeesof the
parties of the first part, and are not to stop
work by reason of no tradecards from these
employees.
The parties of the first part and parties of
thesecond part agreethat nine hours shall be
a day'swork, andthat workmenshall be paid
by thehour. The partiesof the firstpart agree
to pay stonemasonsandstonecutters39>£cents
per hour, of ninehoursscale,and totake effect
at once. The partiesof the first part agree to
pay to the carpentersan advanceof 10per
cent.,to go into effectJuly 1,1890. The par
tiesof the first and secondparts agreethat no
further changesbemadein the scaleof wages
for 1890,than thoseherein mentioned. The
partiesof the first andsecondpartsare to ar
rangeuponthescaleof wagesduringthemonth
of December,to take effectApril 1following.
It isagreedthatall differencesthatmay arise
outsideof this contractwill be left to an Arbi
tration Committee from the Builders' Ex
changeandpartiesof the secondpart to settle.
The parties of the first and secondparts
agree that all past differences,boycotts and
discriminationsshallberemovedfrom all mem
bersof the first part.
The parties of the first and secondparts
agreethat all overtimebe paid for at the rate
of timeandone-halftime,anddoubletime for
Sunday.
The parties of thesecondpart agreeto not
interferewith parties of first part in employ
ing competentmenin any trade, when such
labor cannotbefurnishedbysaidlaborunion.
The following clipping from theOhio Valley
Manufacturer showsto someextentwhat the
masterbuildershavebeenobligedto endure.
The striking carpenters have at length
placed themselvescompletelyout of the pale
of public sympathy and consideration. Ac
cording,even to the most liberal parliamen-
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tury usage,and in conformity with a custom,
which hasby universal observancebecomea
law, the majority report ;of a 'committee,au
thoritatively appointed and qualified with
power to settlequestionsat issue,binds the
bodythat appointssucha committee.
This being thecase,what kind of considera
tion are unions or corporations entitled to
that ignoreestablishedprinciplesandrefuseto
abideby authoritativelydeterminedquestions,
unlesssuch determinationsaccord with their
own prejudiced opinions. This the striking
carpentershave done,and their action is one
of grossdiscourtesyand coarse contumacyto
their own committee,aswell as to the Build-
en' Exchangeand thepublic.
The Builders' Exchangehasbeenpatientand
indulgentwith the strikers, in theway of ac
ceding to their requests for frequent confer
encesof committees,and in not one of these
conferenceshavethestrikers manifestedgood
faith or straightforward purposes. Patience
and indulgencecan be abused,asweall know
from experienceandby precept,until theylose
their amiable characteristics and become
virtuous opponentsof presumptuousimposi
tionand arbitrariness,and it is not exceeding
warrant to state that the patience and in
dulgenceof the Builders' Exchange has been
aboutworndown to thequick.
So far asthepublic are concerned,this arro
gant refusal of the strikers to abide by the
majority report of their own committeecan
be construed but in one way—that is, as an
overbearing attempt to reject the cardinal
principle of our form of government,which
guarantees independence of thought and
action to each and everycitizen, becausethe
only pretextfor refusingto confirmthe report
wasthat it did not summarilydeprivethenon
union workers, now employedby the master
builders,of theright tosupportthemselvesand
thosedepend*nt upon themby honestbut in
dependentlabor.

St. Loots, Rio.
SecretaryWalsh, under thedateof July 10,
writes that the membersare busy, and that
thebuilding businessgenerallycontinuesgood.
Therehad beena scarcity of brick and build
ing stoneduring the past few months,which
had delayed operationsto someextent, but
that difficulty is now past, and everythingis
in first-class condition for the rest of the
seasonand late into the fall.
A handbookof theMechanics'Exchange is
beingprepared,which will containgeneralin
formation regarding matters of interest to
contractors, building laws of Missouri and
similar subjects. This is the first handbook
everissuedby the St. Louis association,and
will be ready for distribution in a short time.
At the last quarterly meetingthe subjectof
the proposed building to be built by the
Exchangewas again taken up and carefully
considered. It wasdecidedtomakeathorough
canvassof the membersbefore thenextmeet
ing, for thepurposeof ascertainingtheamount
of stock that can be placed at once. It is
hopedthat the matter will be taken up and
pushedahead, so that its successmay be as
suredandtheprojectbegunassoonaspossible.

Boston, Mass.
The situation in the Boston building world
still remainspractically unchanged. On July
17,the stonemasonsdecidedto strike for 40
centsper hour, but up to the21stno strike had
takenplace.
The striking carpentersare still out and re
fuseto work becausethe Carpenter Builders'
Association do not deemit bestto grant an
officialrecognitionof their union.
Affairs amongthestonecuttersis alluded to
in another column. The new journeymen's
associationwhich was formed under a setof
joint rules with the contractor'sassociation,
has proved most successfulin providing em
ploymentfor stonecuttersand securing har
moniousrelationsbetweenthem and the con
tractors.
Building in thevariousbranchesis progress
ing with but little delay,althoughtheeffectof
thedisturbedconditionof the labor market is
making itself felt.

Pittsburgh, Pa.
A letter from the Pittsburgh Exchange,
datedJuly 17,says that building is progress
ing quietly andeveryevidencepoints to a con
tinuanceof businessthroughouttheseason.
The trades'unions,which practically control
thelabor marketof the city, are making ex
tendedpreparationsfor a concertedaction to

secureshorterhourson the 1st of next May.
The journeymen plasterers have madea de
mand for $3 per day after August 1.
The contracting plasterers have not, at this
time,decidedwhetheror not theywill concede
thedemand.
Boiler makersand iron workers generally
havebeenmakingserioustroublein thattrade.
They have been striking for shorter hours,
which have beengrantedin somecases.

Omaha, Neb.
SecretaryD. J. Collins writes chat building
interestsaremovingalong favorably, andthat
they haveentirelyescapedany labor disturb
ancesanddonot anticipate any trouble. The
prospectsfor the restof theseasonarebrighter
anda busyfall is expected.
The uncertainty of theresult of the prohibi
tion questionis having someeffect;upon the
investmentof capital, and has been holding
operationsback to someextent.

Notes.
Themastermasonsof New Haven propose
to protecttheir workmen from intim idations
or injury by striking workmen. A reward of
2100hasbeenoffered for the apprehensionof
any person attempting to intimidate work
men.
During the past montha serious strike has
been in force in Duluth, Minn., among the
streetlaborers,which resulted in the calling
out of other laborers. The carpenters all
struck, to compel such contractors as were
working morethaneight hours to yield to the
shortday demand,and the plumberswent out
to help thecarpenterssecuretheir end.

Australian Exchanges.

A recent letter from Mr. Edmund A.
Hunt, editor of the Building and Engin
eering Journal, of Melbourne, who is very
much interested in the establishment of
builders' exchanges in Australia upon the
lines which have proved so successful in
the United States, says that builders are
taking hold of the subject favorably, and
that much promise is given of the institu
tion of exchanges in the larger cities of
Australia in the near future.
Builders' associations have long existed
in that country, but in a manner entirely
distinct from our plan, such as is in vogue
in Philadelphia, Chicago, Kansas City,
Boston and other large cities. The idea
of a 'change hour, at which time builders
can be found upon the floor of their ex
change regularly each day, is entirely new
and novel, and the full value of such a
plan is not fully patent to them yet.
The following clipping from Mr. Hunt's
journal indicates the activity with which
the subject has been taken up :
The Committeeof Managementof the Mel
bourne Builders' Exchangehave securedthe
premisesin Flinders street,until recentlyoccu
pied by Messrs.Robison Bros., for a term of
threeand a half years at a rental of £600per
annum. Plans have been prepared by Mr.
Alan C. Walker, of 34 Queen street, and
Messrs. Chas. Butler and R. C. Brown have
generouslyvolunteeredto makethenecessary
alterations at cost price. The work wlil be
proceededwith at once,and it is confidently
anticipatedthat thebuilding will beready for
occupationon or beforeJuly 1. A bettersite
could hardly havebeenchosen,and now that
the exchangeis practically an accomplished
fact, most of thosemembersof the building
tradewhohavenot already signifiedtheir in
tentionof joining will, doubtless,sendin their
namesto thesecretary,Mr. C. W. Miles, at his
office,Victoria Buildings, Swanston street,es
pecially aswe understandthat it is the inten
tion of membersto enforcean entrancefeeim
mediatelythebuilding is opened.

repute doing business in the city and
county of San Francisco, whose vocation
connects them wholly or generally with
the industry of building, either as an em
ploying contractor in any branch of the
building business, or as a manufacturer of
or dealer in material used and employed in
the erection of buildings or other struc
tures.
2. To establish and maintain among the
individuals thus associated a just and
equitable system of dealing, and a uni
formity in commercial usrges by rules and
regulations. To acquire, preserve or dis
seminate valuable information regarding
the business in which they are severally
engaged.
3. To procure (either by lease or pur
chase) and furnish and maintain suitable
rooms for the use of its membersfor meet
ing rooms, offices and other purposes.
4. To establish and enforce a system of
arbitration for the settlement of disputes
or misunderstandings which may arise be
tween its members.
5. To collect from its members certain

Eercentages
upon the business transacted

y them, to hold the same in trust and as
security for the payment of all liabilities
incurred by such memberswith the asso
ciation, and to invest and manage the
same in accordance with the provisions of
the by-laws.
The admission fee for the first 80 days
and until the membership reaches200will
be $25, and from that time until the
membership reaches 400 it will be $50;
after that time it will be $100.
Annual dues, including use of rooms,
stationery, &c., will be $24.

A Word From Pittsburgh.

A New Exchange.

A new exchange has been established in
San Francisco upon the following lines,
which we take from the Pariftc Lumber
man and Electrician :
1. To join in one association all me
chanics, manufacturers and dealers of good

The following clipping from the Build
ers' Gazette, of Pittsburgh, happily ex
pressesjust what the National Association
of Builders has been striving for ever
since its inception— the establishment of
methods which shall surround the build
ing business with conditions similar to
those of any other mercantile persuit :
In the course of conversation a few days
ago with a prominent member of the
Builders' Exchange, the gentleman re
marked to me that there was " a pro
nounced improvement and development in
the general intelligence of the American
mechanic." This is

,

assuredly, a fact.
Proof exists in the elevated character of
all the trades, and especially in the stand
ing and influence—both from social and
commercial standpoints—of master me
chanics. The outgrowth of this advance
ment is a federation such as the exchange
represents, and through which the ex
panding influence of interchanged thought
produces that condition of fraternity,
liberal mindedness and laudable aspira
tion that has gradually elevated an un
defined plan to the dignity of a power.
There appears no good reason why the
subordinate bodies of the National As
sociation of Builders should not take
character with the board of trade, boards
of commerce, mercantile exchanges and
kindred institutions. The mechanical arts
at the present time are fostered by a

literature that is scholarly, and their
operations are measuredby a standard that
affords scope for the employment of the
richest brain material in the land. In
every city where spires, domes and turrets
denote the skilled handicraft of the con
scientious artisan, will be found assem
blages of mechanics who are united in a
purpose for mutual advancement and
protection, and whose future prosperity
depends upon the safeguards of that pru
dence and intelligence which underlie the
constitution of all the builders' exchanges
throughout the United States.
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THE INTERDEPENDENCE OF MEN'
BY E33D"WA.K,ID A/TKHSTSON.

THE
SUBJECT of this address has been
given you, under the title of ' ' The In
terdependence of Men." In dealing

with my problem I shall take what I believe
to be the true, but somewhat unpopular,
position in justifying what is commonly
called competition, and in presenting the
competitive principle to you as the most
potent form of mental energyin promoting
human welfare. Neither capital nor labor,
nor both combined, would be capable of
changing the apparent law that population
tends to gain upon themeansof subsistence,
were it not for the aid or support which is
given to both capital and labor by the
mental factor which enters into the pro
duction of mateiial products and gives the
right direction to natural forces. The
means of subsistence have gained rapidly
upon the increaseof population, especially
during the present century, which has
been, on the whole, a century of commerce
rather than of war. I am most fully con
vinced that greater and greater progress in
material welfare will be developed in the
future, as compared to the past, for the
very reason that human life itself is sus
tained by a conversion ot material forces
over which the mind of man has been
given dominion even more fully than over
the beasts of the field. It is a profound
mistake to attribute the production of
material substanceswholly, or evenmainly,
to labor. Witness the fact that the more
the physical labor is saved in production,
the more abundant becomesthe product in
ratio to the amount or intensity of the
labor required.

HOW TO GET A LIVING.
I suppose that some of you have begun
to treat the problem of how to get a liv
ing. The way to get a living is to do
something for your neighbor better than
he can do it for himself. He will pay you,
not according to the amount of work or
the kind of work that you do for him, but
according to the amount of work that you
save him from doing. That is the law of
competition, its fundamental principle,
and it is amost important principle, which
is very seldom considered. The so-called
labor reformers are apt to claim equal pay
for equal work, and they are very apt to
measure the work by the time required to
perform the manual or mechanical work,
rather than by its effectiveness. The
whole conception is a false one. Every
man makes his own rate of wages and his
own rate of earnings, whatever they may
be and however gained, only by his power
to save other people a part of the time and
of the effort which they must otherwise
devote to getting a living, or to securing
what they want for their own enjoyment.
All commerce is of necessity altruistic,
however selfish its motive may be. No
man deals with another except the other
man gains in what he wants more than
what he parts with.
Now, there are many excellent persons
who conduct their business strictly for the
well being of others, without in the least
degree comprehending that in so doing
they are obeying the very precepts of
Christ, and are meeting the conditions of
that saying which includes the whole of
the law and the gospel. The vast body
of men and women who do the work of
the world must serve each other in their
day and generation by totally different
methods. In the exchange of servicesby
which civilized man now exists, the work
must be done for value received. This is
the necessary rule in the conduct of
all commerce. No matter what one's

* Extracts from an addressbefore the Phi
Beta Kappa Society, of Dartmouth College,
June 25,1890.

desire may be, no matter how one's emo
tions may bi stirred by observing the
arduous struggle for life among thosewith
whom he deals, every man must conduct
his business transactions under this stern
rule for value received; he must render
service for service in equivalent measure.
Unless that rule is established, society
might be reduced to anarchy and even to
starvation. One must deal with those
whom he employs or whom he serves in
the ordinary senseonly in this way.

DISPOSITION OF TIME.
There is but one factor in human life
which all may or must enjoy in common,
and that is time. Each man controls 24
hours in each day. What will he do with
them ? Within this limit of time all that
the State can do in providing for its dis
position is to assure to each man and each
woman an equal opportunity to devote as
much time to the work of getting a living
as the condition of each person may re
quire. In the disposition of the time of
adults the State may rightly establish the
number of hours which shall be considered
in law a day's work in cases where no
specific number of hours has been named
in the contract. When the State goes be
yond this and undertakes to limit the hours
which any one person may devote to a
given occupation, the State then of neces
sity interferes with the individual freedom
of contract. If the State possesses the
power, is this expedient ? I do not under
take to say that there may not be some
extremely noxious or arduous conditions
of work which are so bad that none but
very incapable persons can be induced to
undertake them ; therefore the State, in its
function of making police or sanitary regu
lations, might perhaps be justified in im
posing a limitation on the hours of such
noxious, but necessary, work. You will
observe that through the competition of
inventors noxious and dangerous condi
tions of necessarywork are being gradu
ally removed. But noxious work is an
exception which doesnot constitute a rule.
Moreover, the arts which are most noxious
in their conditions are generally the very
ones which are conducted on what may be
called the individual principle, and not
the factory principle or collective method,
to which restrictive laws are commonly
applied. There are other kinds of work
on which limits cannot be put, but which
must of necessity be continuous, like the
work of the iron furnace. Men are in
duced to take up such work of their own
free choice, notwithstanding the long and
arduous hours, becausethe earnings which
they attain are more than they can get in
any other way. Should they be forbid
den ?

(To hecontinued.)

Reduction in Hours of Labor.

Davenport, Iowa.—Union 554 hases"
tablished the nine-hour day Saturdays,and
is getting ready for a full nine hour day in
1891.
Manor, Pa.—Union 569 has only been
a short time in existence, yet it has in
creased wages 25 cents a day this season
and got the nine hours a day.
New Bedford, Mass.—On June 2 after
one week's strike, the union carpentersof
this place establised the nine-hour day,
and the masons and painters also tell into
line and got the nine hours.
San Jose, Cal.—On July 1 Union 316
went on strike for the eight-hour day and
got it. Some contractors held back,
wanting to reduce the pay. We then
arranged that no union man shall work for
less than $3 per day for eight hours.
Cincinnati, Ohio. —On July 9 and 10
the carpenters of this city went back to
work victorious after holding out amonth.
They established the nine-hour day and
organized the city thoroughly. All the
building trades struck work to aid the
carpenters. This is one case where the
bricklayers deserve credit.
East St. Louis, 111.— After a noble
stand for two weeks the mill men of this
city, under jurisdiction of Carpenters'
Union 169, have gained the eight-hour day
for all bench hands and nine hours a day
for machine hands and laborers. They
formerly worked ten hours a day. All the
union carpenters are also working eight
hours a day.
Dallas, Tex. —Nine hours a day and
|2.50 per day on all outside work.

A Bricklayer to His Trowel.

BY A. MOP.TON.

The following is the current report of
the progress being made in the effort to
secureshorter working days for carpenters
and builders, published in the last issue
of our contemporary, the Carpenter :
Fort Worth, Tex. —Union carpenters
here established the nine-hour day July 1.
Atlantic City, N. J.—On June 18
Union 428 established its demand of $2.50
per day for nine hours.
Lancaster, Pa.—Union 208 inaugu
rated the niae-hour day in all the planing
mills of this city July 1.
Hamilton, Ohio. —Union 637 organized
this spring; since then the contractors
have advanced wages 25 cents per day.
Bellaire. Ohio.— Carpenters at Dubois
and McCoy's Planing Mill have got an ad
vance of 25 cents per day in wages.

Bright, gleaming blade,
Thy praiseI sing
As at my trade
I maketheering.
With music sweet
Unto mineear
While I repeat
The blowsthat fear
You not to rain
On brick sohard,
Nor temperstrain
As I regard
Each brick I wish to try theeon.
As now I raise
Thee,swift on high,
And with thee blaze
And breakaway.
Or squarethepiece
I wish to lay
Of brick, nor cease
Till closeof day,
Making theering
With tuneful sound
As theeI swing
And you rebound
From brick thy mettle'stried upon.

Well temperedsteel.
Thus oft I've tried
You that I feel
An honestpride
In thee,bright tool,
That earnsmy bread
Sincetheefrom school
My footstepsled.
At tenderage
I did begin
My daily wage
With theeto win.
And with theehalf the world have gone.

And may thehand
Wherein you've served
Each foreign land,
Only deserved,
Castyou aside
In naught but love
Till God shall guide
Me homeabove.
While life shall last
I'll love theemore
And morefor past
Till life is o'er
And all my earthlywork is done
And I amgatheredto myhomeabove.
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MEASUREMENT OF ROOFS/
BY TRIANGLE.

IN
FIG. 62 IS SHOWN a roof that is
sometimes used on bay windows, and
as shown in plan is one-half of an

octagon. Fig. 65 shows the roof in per
spective. Those that have followed the
various articles on the measurement of
roofs thus far would have little difficulty
in determining the area of the roof from
the plan and elevation, although the plan

thing, multiply the base by the altitude
and divide by two. Then to obtain the
area of the triangle g h d, we would multi
ply the distance g h by one-half of e d, or
multiply g h by c d and divide by two.
In Fig. 64, the same plan, an elevation
has been used as in Fig. 62, only in place
of part 5 of plan and elevation, a pediment
has been introduced as shown by a b e of

great part of the subject, there are many
shapes that are worthy of attention, not so
much on account of any difficulty the
reader might have in estimating the va
rious surfaces, but becausethe shapes are
used in such a variety of ways that at first
glance it might appear that the rules pre
viously given would not apply to them.
The reader who has followed thesearticles

Fig. 64—Pedimentin Roof of OctagonalBayWindow. Fig. 67.—Triangular Prism.

Fig. 62.—Elevation and Flan of Hoof of Octag
onal Bay Window.

Fig. 65.—Perspectiveof Koof shown in Fig. 62. Pig. t3.—Perspectiveof Hoof shownin Fig. 64

Measurement of Roofs.

Fig 68.—Quadrangular
Prism.

Fig. 69.—Hexagonal
Prism.

is different from any that have been used
thus far in the illustrations.
In the elevation, n b gives the hight of
roof, and a b the length corresponding to
em of plan. To obtain the shape of / em
of plan, proceed as follows : Draw c d in
length equal to a b of elevation, and at
right angles to c d draw c g in length equal
to e/of plan, then by connecting g d we
have the desired shape. For the shape of
3, 4 or 5 of plan, as shown by the dotted
line in 5, they are composed of two trian
gles similar to / e m, and by extending g e
to h, so that g h will equal * I of plan, and
by connecting k d, g h d is the shape of 3,
4 or 5 of elevation or plan. By the rule
previously given, to obtain the area of a
triangle, we multiply the base by one-half
the altitude or hight, or what is the same
♦Continuedfrom page158.

elevation, Fig. 64, and /dace of plan,
also by fb a d of side elevation. Fig. 63
shows the roof in perspective. As 1, 2, 3
and 4 of plan are the sameas in Fig 62,
we will only obtain the shape of 6 and 7,
which form the pediment. This could be
done from the plan and elevation by ex
tending a c and making a b and b c equal
to a J and b e of elevation, then drawing
a d and c e and connecting d f and ef.
This method has been followed in obtain
ing the shape of roof under the side eleva
tion. As shown by the dotted lines, f b
of shape is the same asf b of side, and
a bc of shape is the samein length as a be
of elevation. An inspection of the figures
will show that / d of roof shape in Fig.
64 is the sameasg d of roof shapein Fig. 62.
While the various shaped roofs that
have been so far illustrated may cover a

thus far must have come to the conclusion
that there are few, if any, shapes that
cannot be resolved into triangles, and as
it has been shown that it is about as easy
to obtain the area of a triangle as of a
square, there should be no difficulty in
obtaining the area of any shape. In treat
ing of roofs they are considered as solids,
the object being to obtain the aiea of the
various surfaces. There are other shapes
that have not been introduced into these
articles that it might be well to consider,
as there is no knowing what form the
architects may give various parts of build
ings.
A polygon is a figure having several
angles and sides, as a hexagon or octagon.
A prism is a solid having two faces that
are polygons of equal size and parallel,
which are called bases; all its other faces
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are parallelograms. A cube is a prism,
all the faces of which are equal, asshown
in Fig. 66, and if eachof its faces, asa h c
d, was 1 foot square, it is evident the en
tire surface would be 6 square feet.
To find the surface of the sides of a
prism, we multiply the perimeter of the
base by the hight. Then to find the sur
face of the sides of the triangular prism
shown in Fig. 67, we would multiply the

4, 6, 8 and 7 feet respectively, would be
obtained as follows :8 + 5 + 4 + 6+8
+ 7 = 33 x 10 = 330 square feet.
Steeples, spires, or pinnacles, can be
considered aspyramids, cones, or frustrums
of the same. A pyramid is a solid having
a straight-sided base and triangular sides
terminating in one point or vertex. Pyr
amids derive their name from the polygon
forming the base. The slant hight of a

making I m equal to J A, and z n equal to
the slant hight h k. The area of one side
is shown by n' r' x' s' ; n' o' p' «' being
equal to I o p m ; n' r' o' to o n r, and *'
p x' to r n p. The area of n' r1 x' «'being
taken four times, would give the surface
ot the sides of the pyramid. The dotted
line k n, which is parallel with / «, shows
the difference in hight between the eleva
tion and slant hight of side.

Fig-.70.—QuadrangularPyramid.

PLAN AREA

Fig. 71.—Elevation, Plan, &c.,of Quadrangular
Pyramid.

Fig. 74.—OctagonalPyramid.

PLAN AREA

Fig. 73.—Elevation, Plan, &c., of Hexagonal
Pyramid.

Fig. 78.—Elevation, Plan, &c , of Octagonal
Pyramid.

Fig. 7*.—Hexagonal Pyramid. Fig. 76.-Kight Cone.

Measurement of Roofs.

Fig. 77.—Elevation,Plan andEnvelopeof Right
Cone.

perimeter a b c by the hight d b, and to
find the entire surface add to this amount
the area of the bases. In Fig. 68is shown
a quadrangular, and in Fig. 69 a hexag
onal prism. To obtain the surface of the
sides of the latter we would proceed as in
the previous instance and multiply the
perimeter (stretchout) of base ab c d e f
by the hight fh, the entire surface being
found by adding the area of the two bases
to the above. The surface of the sides of
a hexagonal prism, whose altitude is 10
feet, and the sides of whose baseare 3, 5,

pyramid is the distance from the vertex to
the middle of one side of the base. The
altitude and axis of a pyramid or cone is
the length of the perpendicular let fall
from the vertex to the plane of the base,
all as shown in Fig. 70. In Fig. 71 let a
bed represent the plan of a quadrangular
pyramid, and/ k h the elevation. Thepoint
e in plan corresponds with the vertex k of
elevation. To obtain the surface of the
sides of a pyramid, multiply the perimeter
of the base by half the slant hight. This
has been partly done in the diagram by

In Fig. 72 is shown a hexagonal prya-
mid, and in Fig. 73 the elevation, plan,
shape of side and area of one side, which
are drawn as previously explained. Just
what use the shape of side a b c would be
put tb in practice would depend upon cir
cumstances. The carpenter could use the
shape in connection with the plan if the
pyramid was to be constructed of wood.
The worker in sheet metal would consider
the side as a pattern, six of which would
form the pyramid, while the slate roofer
could cut the slate the proper size and
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angle by its use. An octagonal pyramid
is similarly illustrated in Figs. 74 and 75.
A cone is a solid, having for its base a
circle, and tapering uniformly to a point
at the top called a vertex, Fig. 76. To
find the convex surface of a cone we mul
tiply the circumference of the base by half
the slant hight, and, as with paramids,

the entire surface is found by adding the
area of the baseto the convex surface. In
Fig 77 let a b represent the plan, which
is drawn from the center e, and d f e the
elevation. To obtain the envelope of the
cone, with / <, the slant hight, as radius,
strike an arc from any convenient point as
center, as /. From any point on the arc,

as //
,

space the circumference of plan, as
shown by h k m n ; then, by connecting h

f and n J, h f n will be the envelope or
convex surface of the cone shown in plan
and elevation. The area of the envelope

h / n can be obtained by dividing into
triangles, as has been previously ex
plained.

LAW IN THE BUILDING TRADES.

THE
FOLLOWING SUMMARY of re
cent decisions of the courts relating
to matters in the building trade will

be found of interest to our readers :
FRAUDULENT CERTIFICATES ISSUED FOR

MATERIALS.
A township trustee contracted with the
assignor of plaintiff for certain materials
for the school houses of the township, and
to fraudulently issue certificates to a

greater amount than the materials called
for. The certificates having originated in
an unlawful and corrupt attempt to de
fraud a public corporation, is void. Boyd
vs. Mill Creek School Tp., Supreme Court
of Indiana, 24 N. E. Rep.. 66.

k SERVING NOTICE OF MECHANICS'LIEN.
When one claims a mechanics' lien and

it appears that the materials furnished
were used in the erection of the building
on which a lien is claimed, unless it is

shown that they were intended for another
purpose, it will be presumed that they had
been contracted for to be usedin the build
ing. The Kansas statute giving 60 days
to file claim for lien and give notice of
same to owner does not require the notice
to be given within the 60 days, but only
that the lien shall be filed within that
time and the notice given within a reason
able time after such filing. Deatherage
vs. Henderson, Supreme Court of Kansas,
28Pac. Rep., 1052.
- DEFENSE OF SURETY ON BOND.
The surety on a bond under seal cannot
avuil himself of the fact that the money
was advanced by the party loaning prior
to the execution and delivery of the bond
upon which suit is brought. Union Build
ing and Loan Ass'n vs. Hull, Supreme
Court of Pennsylvania, 19 At. Rep., 949.
NOTICE UNDER MECHANICS' LIEN LAW.
To entitle one to the benefit of the me
chanics' lien law of Pennsylvania, he
must give notice of his intention to file a

lien under the provision of the law, to the
owner, or reputed owner of the property
or his agent, at the time of furnishing the
materials, or performing the work. Ap
peal of Stoner, Supreme Court of Penn
sylvania, 19 At. Rep., 949.

GUARANTY IN OBTAINING CREDIT.
Certain contractors thieatened to give
up a contract on account of inability to
obtain supplies, the superintendent gave
them a letter to plaintiff, who furnished
the supplies, charging to defendent, and
informed the superintendent that he was
furnishing them solely on defendant's
credit. Afterward, when the job was
completed, the defendant's superintendent
claimed the goods still on hand. The de
fendant's promise to pay was not that of a

mere grantor and not within the statute of
frauds. Hagadom vs. Stronach Lumber
Company, Supreme Court of Michigan, 45
N. W. Rep., 650.
WHEN A HOUSEIS PERSONAL PROPERTY.
Where one person erects a building on
the land of another by permission, under
such circumstances as to show that it is

the mutual intention of the parties that
the person making the erection shall have
the right to remove the building, the title
to the building will not pass to the land
owner. The dominion which the law
gives every property owner over his prop

erty invests him with power when he sells
part, whether it be realty or personalty, to
reserve such rights in the part sold for the
benefit retained as he may think proper
Mayo vs. Newhoff, Court of Chancery of
New Jersey, 19, At. Rep., 836.
AFFIDAVIT IN CASE OF MECHANICS' LIEN.
An affidavit under the mechanic's lien
law of Florida, that describes the property
upon which the lien is claimed as a steam
saw mill, located at a town or place called
" Emerson," on the S., F. & W. Railroad,
14 miles south of Live Oak, Suwaunee
County, Florida, is sufficient, no lien be
ing claimed on the land. Emerson vs.
Gainey, Supreme Court of Florida, 7 S.
Rep., 536.
MECHANICS'LIEN NOTDEFEATED BY AGREE

MENT AS TO PAYMENT.
In a suit to foreclose a mechanics' lien
the defendant claimed that the contractor
was to receive certain town lots in pay
ment. The evidence failed to show that
the material man, who is seeking to fore
close the lien, ever agreed to accept any
thing but cash for his materials, and he is
therefore entitled to his lien. Morris vs.
Willits, Supreme Court of Nebraska, 45
N. W. Rep., 784.
FORECLOSUREOF MECHANICS'LIEN.
While the Georgia statute requires the
claimant to show compliance with his
contract in order to enforce his lien, such
compliance need not appear of record in
the lien as filed. There is no statutory in
timation that material men are not to have

a lien as well when they take personal se
curity as when they do not. Ford vs.
Wilson, Supreme Court of Georgia, 11 S.
E. Rep., 559.
FAILURE TO DELIVER MATERIALS CON

TRACTED FOR.
Failure to deliver materials for the com
pletion of a building within a reasonable
time, no time being specified for their de
livery, entitled the owner of the building
to recover damages to the extent of a rea
sonable rental value of the building during
the time its completion was delayed by
such failure to deliver goods. Scribner vs.
Jacobs, Supreme Court of New York, 9

N. Y. Supp., 856.
CONSTRUCTIONOF PARTY WALL CONTRACT.
Where a contract for the erection of a

party wall provides that a person on
whose land it is to be partly built shall
not have the right to obstruct the light
from any window which the other party
shall build into said wall, such other party
has by implication the right to build
windows in such wall. Whereby mis
take, such party wall is built entirely
upon the land adjoining j that of the
builder, a promise by the owner of the
land upon which it is built to pay one-
half the cost thereof is a good considera
tion for a new contract, as he is under no
legal obligation to pay for it. Grimley
vs. Davidson, Supreme Court of Illinois,
24 N. E. Rep., 439.
COURT HOUSE CON8THUCTIONIN INDIANA.
The statutes of Indiana vest in the
County Commissioners entire discretion as
to the necessitywhich mayarise for the con
struction of courthouses, and their decision
that a new court house is necessary is not
subject to revision or appeal, unless there

is evidence of palpable fraud. The pro
vision of the statute that commissioners
shall not make any contract for the con
struction of any court house until plans
and specifications have been adopted does
not prevent the incorporation in the
adopted specification of a provision that
commissioners may alter the details of the
work, with corresponding changes in the
contract price.
Kitchell vs. Board oi Commissioners of
the County of Union, Supreme Court of
Indiana, 24 N. E. Rep., 366.

NEW PUBLICATIONS.
Steel Squares and their Uses. Part II.
By Fred. T. Hodgson. 80pages;65 illustra
tions; boundin stiff board coverswith gilt
sidetitle. Publishedby the Industrial Pub
lication Company. Price SI.
The author of this work is well known
to the readersof Carpentry and Building
from his treaties upon the " Steel Square
and Its Uses," which has met with
wide popularity. This new book, he
states, is in no sense a substitute
for the first, which remains as originally
issued. It is an extension and enlarge
ment of it

,

giving new problems, new
methods, and new schemesfor shortening
work, while also increasing the accuracy
of the workman. The volume gives at
tention to the various steel squares and
their uses in solving a large number of
mechanical problems in constructive car
pentry, joinery, sheet metal work, cut
stone and brick work. It also shows how

a great variety of geometrical and other
problems may be solved by the use of the
steel square. The work is amply illustra
ted by meansof engravings and diagrams.

Experimental Electricity. By Edward
Trevert ; 164pages ; profusely illustrated ;

bound in stiff board covers. Published by
the Bubier Publishing Company. Price, SI •

The object of this little volume is to
(rive the reader, in a simple way and with
out the use of technicalities, practical in
struction and directions for performing
simple and easy, as well as interesting ex
periments in electricity ; also for making
electrical apparatus by which may be ob
tained a considerable amount of practical
information relating tp the general subject
indicated. The kind of apparatus de
scribed is such asmay bemade in thehome
without the necessity of an expensive kit
of tools. The apparatus, though roughly
made, will give good results, and prove an
excellent substitute for the highly finished
appliances turned out by electrical com
panies having at their command large fac
tories fully equipped with the latest im
proved machinery and tools. The work is

divided into 12 chapters, the first of which
relates to simple and easyexperiments in
electricity and magnetism. The following
eight chapters tell successively how to
make electric batteries, galvanometers, in
duction coils, electric bells, magneto ma
chines, telegraph instruments, electric
motors and dynamos. Chapter X gives
simple practical information for amateurs,
relative to electric gas lighting and bell
fitting, while chapter XI contains infor
mation in regard to electric lamps. The
closing chapter of the book consists of a

glossary of electric terms.
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HOW COPPER ROOFS SHOULD BE LAID.
BY A.XT OLD ROOFER,.

COPPER
ROOFING is ahackneyed sub

ject. There is very little that is new
that can besaid about it

,

and yet when

I notice the poor work that many make of
copper roofing when first called upon to do

it
, I am impressed with the idea that about

all there is to copper roofing must be new
to many of the men that try to lay it. If,
therefore, what 1 submit at this time is in
effect only a rewriting of much that has
appeared in the past, it may still be of

temperature it is essential that due allow
ance should be made for expansion and
contraction. To do this the joints should
not be made with solder, and therefore the
roof must have sufficient pitch to carry off
the water without depending on solder for
tight joints. While a flat copper roof-—re
ferring now particularly to the method of
jointing and laying—may not beany worse
than one of its kind constructed of other
materials, copper should never be applied

tion of moisture underneath. The first
step is to place some material between
the sheathing-boards and the metal that

is waterproof, so as to keep the moisture
from the metal and at the same
time serve as a non-conductor of
heat. As a further precaution the
roof should be so arranged that the
space above the ceiling can be ventilated
when so desired. While the roofer may
not be responsible for the condensation of

Fig. 1.—General View of Portion of Koof,
Showing Finish Against Fire Wall.

Fig 2.-Detail of FlashiDgJoint.

Fig. 3.—Suggestionof Finish at the Eaves.

Fig. 4.—A CommonStandingSeam.

Fig. 5.—SectionThrough a CrossLock.

F ig.6.—CleatlngaSeamMadeOver a Triangular
Batten.

Fig. 7 -First Step in Closing.

l'.lg.9.—Another Way of Finishing theSeam.

Fig. 10.—Two Triangular Battens Employed,
theCleat Being Nailed to the Perpendicular
Face of the First.

Fig. 11.—The FinishedSeam.

Fig. 8.—The Finished Seam.

How Copper Roofs Should be Laid.

Fig. 12.—First Stepin CleatingWhere a Square
Battenis Employed.

service. All that I offer is based upon
long experience, and for that reason alone
cannot be new.
The possibility of cheaper copper in the
near future may stimulate its use as a

roofing material, as it has already brought

it into demand for cornice work. Copper

is a soft and durable metal, easy to work,
and if properly managed possessesmany
features to recommend it as a roofing ma
terial. A sheeting of copper if properly
laid is one of the most durable roof cover
ings that can be found anywhere. But
copper is so easily affected by changes of

excepting when there is sufficient pitch to
carry off the water readily. With reason
able pitch, the question of joints and
seams is easily settled. Unfortunately,
however, the roofer has very little to do
with the pitch, but is usually required to
apply a certain kind of material to a cer
tain roof, according to the plans and speci
fications provided, no matter if all the
principles of construction are therein vio
lated.
There is one important point to be con
sidered when applying a covering of sheet
metal to a roof, and that is the condensa-

moisture under a roof, providing it has
been put on according to contract, it is

sometimesdifficult to convince peoplewhen
the under side of a roof is wet that there is

no leak.
One of the most important parts of a

roof, regardless of the materials from
which it is constructed, is the flashing, or
finish where the covering joins the wall.
These connections should be firmly made
and the joints filled with somewater-proof
cement, as for example sandand thick iron
paint. In Fig. 1 is shown the perspective
view of roof and flashing, the joint be
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tween the two being further shown in
Fig. 2. The edge is turned down on the
roof-sheet so the flashing canbe hooked on
as shown. This form of construction en
ables the joint to be made without solder
ing and also allows for the necessaryex
pansion and contraction. The construc
tion in this particular is good for tin and
iron roofs as well as for copper roofs.
The joint at the eavesof a copper roof
can be made as shown in Fig. 3 if conven
ient. This construction is also applicable
in other forms of sheet metal roofs. The
space between the brick and bent piece A
should be well filled with mortar or ce
ment so as to prevent wind or fire from
entering the building. This form of joint
is given simply as an example, for various
other forms of joints can be used in the
same place, the choice depending upon
circumstances.
Assuming that the roof has sufficient
pitch to drain off the water readily, one

Another way of making the longitudinal
seams,which is used to advantage under
some circumstances, is to employ triangu
lar strips of wood over which to construct
the seam. In Fig. 6 is shown the manner
of fastening the strip to the roof and
method employed for cleating the sheets,
using a separate cleat for each sheet,
or one notched cleat to be bent each
way and hold both sheets, as may be
preferred. This view is reversed from
the others in order hotter to show
the shape and position of the cleat.
The highast edge is then bent over as
shown in Fig. 7, and then the two are
doubled over on to the strip as shown in
Fig. 8. If for any reason the seam is de
sired to be higher than this makes it

,
it

can be 8nished as shown in Fig. 9
.

Another plan for forming the side seams
in a copper roof and one favored by archi
tects and roofers in various parts of the
country at the present time employs two

When putting on a roof with square strips,
the copper sections are first turned up, as
shown in Fig. 12, care being taken to so
turn the edge as to allow material for the
subsequent turning of another edgefor the
cap, asshown further on.
The cleats are applied as shown in Fig.
12 and turned over the edge of the first
sheet as shown in Fig. 13, in which the
strip of wood over which the seamsare to
be made is shown in position. After nail
ing the strips in place, care being taken
that they are in line, soas to avoid crooks,
the second course of cleats is nailed in
position as shown, or, if it is so desired,
the second course of cleats can be nailed
to the roof before the strip is nailed on.
This would have the effect of bringing
the nailed end of the cleat under the strip,
similar to the first nailed, as shown in
Fig. 11. The next strip of bent copper

is placed in position, as shown in Fig. 15,
the ends of the cleats turned over and

Fig. 15.—CopperCleatedin Place and Edges Fig. 18.—TheCapSeamedDown at theSides.
Bent to ReceivetheCap.

Fig. 13.—TheBattenPut in Place.

Fig. 14.—TheSecondKow of Cleats.

Fig. 16.-TheCap.

Fig. 17.—The CapSlippedin Place.

How Copper Roofs Should be Laid.

Fig. 19.—A LooseCap.

Fig. 20.—SuggestedUse of a Batten With
Inclined Sides.

of the simplest ways of applying the cop
per is by the use of the standing seam
shown in Fig. 4

,

proceeding in about the
same general way as with tin, only that
under no circumstances should the cross-
seams be soldered. The cross seamsmay
be made with a single or a double lock,
as may be best under the circumstances,
but if the sheets are put together so that
each sheet can expand and contract at
the cross seams, as in Fig. 5

, there will be
less danger from buckles or cracks. Care
should be taken in making the side bends
that the angle between the flat of the
roof and the standing seam is as rounding
as possible—that is

,

not bent sharp, asat a

right angle—so that each sheet will have
abundant room to expand and contract
without injury to the roof as a whole. In
fact, the points to be aimed at in applying

a copper roof are to manage each sheet so

it can expand and contract without injury
to itself or neighbors. Each sheet or sec
tion should be well cleated to place. It is

well to have the standing seamssomewhat
higher than with tin on account of making
the side bends with rounding corners, as
already mentioned.

triangular battens in the place of one, as
previously shown. The cleats that are
used to hold the copper in place are nailed
to the vertical side of one of a pair of
battens before the second is put in place,
as shown in Fig. 10. The copper is then
laid in position and is bent so as to extend
up the inclined side of the batten. The
two edges of adjacent strips are unequal
in hight, the difference being the amount
to be folded over as indicated. The next
operation is to bend the wider flange over
the narrow one, as shown in Fig. 10. after
which the two together are bent down
into position, as shown in Fig. 11. The
cleat may be either bent over the narrow
flange or it may be depended upon to
hold the plates in position by reason of
the bend that it receives in being malleted
down.
Another plan which finds favor with
many roofers and one that has beenadopted
for covering many important buildings in
various parts of the world makes use of
strips of nearly squarewood. These strips
may be of any desired shape or size, rang
ing, say, from 1| to 2^inches square, ac
cording to the requirements of the job.

the edges of the copper sheets turned
for cap, as shown in Fig. 1 6

.

The cap
formed, as shown is in shape, ready to be
slipped over the two turned edges, as in
Fig. 16, after which the edges are turned
over and double seamed, as shown in
Fig. 17. Some roofers dispense with
double seaming and use a cap which slips
over the upturned edges of the sheets, as
shown in Fig. 19. This method is

hardly to be recommended, as there

is no means of fastening the caps in
as secure a manner as is the case
when they are double-seamed. In case
the right-angled strips and bends should
be objected to, the strips can be got out
with beveled edges, as shown in Fig. 20.
With this form of strip the cleats can be
nailed to the roof as previously shown or
to the sides of the strip, as in Fig. 20.
Regarding the weight of copper re
quired for roofing purposes, it is held by
many roofers that 10-ounce copper will
give the best satisfaction, for while the
metal itself is very durable, yet there can
be no doubt that it should be of a reason
able thickness in order to give the best
results.
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MASONRY AND STONE CUTTING/

WHEN
A GROIN is formed by the in

tersectionof two vaults crossing one
another, the vault cannot stand before

it is completely built; but when the vaults
form acoved ceiling, asin Fig. 86,the struc
ture can be stopped at any level on con
dition that the last course of stones be
constructed in form of a straight arch, as
shown in our drawing, to prevent the
several stones of the course slipping down
inside. This precaution is not required
for the courses below, as the pressure of
the courses above prevents the stones
slipping.
Any number of vaults may, as in Fig.
87, meet round an irregular polygon, and

of which the generators are parallel to the
lines X Z and V Y, will intersect one an
other along groins straight on plan, such
as O A, O B, O C, O D. As the center
line O X of the cylindrical vault from O to
X is not in the direction of the center line
X O' ot the semicircular arch, there will be
a groin formed above the line A B
similar to the groin at the return angle
of a cloister— that is, it will form
a projecting arris from A to X, and a
valley from X to B. The same applies to
the groin lines on B C, C D, D A, formed
by the other vaults. The joints of the
several vaults comprised in this structure
must be normal to the soffit of the vaults.

a splay has been provided to cut off the
sharp angles which otherwise would exist
between each vault. The splay A Bj is
made to be the side of a cylindrical vault
of elliptical section, which rises from A Bi
to its crown in O ; the intersection of this
vault bv the two neighboring barrel
vaults A', Z', B', and A' Z' B' gives two
groin lines which meet in O. Thus every
barrel vault is separatedfrom its neighbor
by double groin lines, which comprise a
piece of cylindrical surface. Everything
that has been said about the jointing in
other casesof groining applies to this ; but
it must be noticed that one stone must
comprise the figure CDNN, FEM.MC

H

-m

Fig. 86.—CovedCelling,

Fig. 87.—Four Vaults MeetingAround a
Polygon.

if they arc all of elliptical section spring
ing from the same level and rising to the
samehight at the crown the plans of the
groins formed by their intersections will
be straight lines. In Fig. 87, four vaults
meet around the polygon A B C D, the
smaller vault is semicircular; the others
are elliptical. In a central position we
select a point O, which in this case we
have taken at the intersection of the lines
V Y and X Z, which connects the centers
of the opposite sides of the quadrilateral.
Now, suppose four ellipses, all having
their minor axes equal to O' X', and their
major axes on A B, B C, C D, I) A re
spectively, the four vaults of which the
above ellipses are the guiding lines, and
* Continuedfrom page70,

Fig. 90.—Double Groins Forming a Star.
Fig. 91.—Diagonal Section of Vault.

Masonry and Stone Cutting.

We shall begin by drawing the jointing on
the semi-circular section A' X' B' of the
smaller vault, and the joint lines are then
carried all round the other vaults at the
same level. Then we draw the right sec
tion of the cylinder of center line O X ;
this is an ellipse of which the axes are Ax
and x x' = O' X'. On this section we
mark the divisions of the joints, and draw
the joints normal to the ellipse; the planes
of the bed-joints are completely deter
mined by the joints on section and by the
joints on plan. The intersections of the
beds and the bedmolds will then be found
by the samemethods we have used for the
return angle of a cloister.
In Fig. 88 we have groins formed by
the meeting of six barrel vaults, in which

so that this stone has three cylindrical
soffits. The working of the stone is done
by any of the methods used before in the
return angle of cloister. The keystone,
Fig. 89, is cut as- that of any ordinary
groined vault, beginning by producing an
hexagonal prism, on the faces of which
the head molds are placed.
In Fig. 90 we have double groins which
diverge from the point of springing so as
to form on plan the figure of a star. To
produce this, a parallelogram V X Y Z is
first drawn with sides parallel to the diag
onals A C, B I). Then the groins aremade
to meet two by two at the points V X Y
Z. The triangular spaces between the
groins are filled by cylindrical vaults of
elliptical section, starting from the angles
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of the walls, such as A, and rising to the
same level as the barrel vaults at their
crown V X. The parallelogram V X Y Z
is formed of a flat arch, or, if small
enough, by one stone, which may be dec
orated as a pendant keystone. The diag
onal section of the vault is shown on Fig.
91; by which it will be seenthat the vous-
soirs around the keystone have soffits
partly flat, partly cylindrical. The outline
KRPQSTUWSK comprises the soffit
of one stone, and EFNPGHLME that
of another. The jointing is done in the
same way as for the other groin vaults,
and so is the working of the stones,
which we need not, therefore, describe
again.

The Year's Bnildinir.

Reports from most of the large cities,
says Bradttreets, indicate that there has
been a considerable increase this year over
last in the number of permits for the erec
tion of buildings. From all appearances
the present seasonbids fair to ' ' beat the
record." Much new work is now coming
on, especially in the way of mill and shop
extension. In the construction of lofty
office buildings and apartment houses the
West is at present taking the lead. Seven
and eight story structures are growing
more numerous in such cities as Denver
and Omaha, as well as at Chicago.
Brick is the almost universal material
for these buildings, and, indeed, it is be
ing more generally used in all city work
this year than ever before. The lesson of
the big fire in Boston last Thanksgiving
Day was taken to heart, and stonehas per
ceptibly diminished in favor. The way
granite and sandstone then yielded to the
flamesshowed that buildings constructed
of them cannot rightly becalled fire-proof.
The granite stood the fierce heat for a
while, and then crumbled so badly that
most of the walls made of it have had to
be rebuilt. The porosity of the sandstone
led to such ruinous results when themoist
ure in it was turned to steam that blasting
powder could hardly have beenmore disas
trous. This fire confirmedmany architects
and insurance men in the belief that burnt
clay is the best fire resister yet found,
which, combined with easein handling, it
is argued, makes it the best material for
big city buildings. Recent improvements
in brick manufacture, too, have made its
use compatible with architectural effect,
and, indeed, someof the handsomest new
buildings are of brick and terra cotta.
Ornamental and molded brick are coming
into general use, and already there are five
or six colors recognized as "standard."
The making of special designs in brick is
coming to be as usual as the carving of
stone has been.
The useof iron for walls is not spreading
rapidly, and some assert that the day of
iron buildings has passed. Yet numerous
iron fronts are still going up, especially in
the South. For beams, iron still holds its
own. Concrete threatened its popularity,
but the lack of tensile strength has proved
a powerful objection to concrete beams.
This objection does not hold in the matter
of fillings and linings, for which use con
crete has gained many partisans in the last
few years. Experts say that concrete as
a fire resister is most useful when used as
a coating for wooden beams.
Speaking of iron in buildings it is worth
while to note that a Belgian firm recently
offered to supply the structural iron for the
Minneapolis court house 25 per cent,

cheaper than Pittsburgh people were will
ing to furnish it. It has beenintimated that
the tariff is too low, or that the Belgians
had found some way to evadethe duty. A
Chicago architect, however, haspointed out
what he thinks is the real explanation, viz.,
that "prices of structural iron and steel
in the United Statesare too high, owing to

a ' combination ' of all the mills that roll
beamsof the sizes used in buildings." He
further says: "In the fall of 1888 the
' combination ' price was reduced for plain
beamsfrom $3.30 per 100pounds to $2.90,
f.o.b. Chicago, which induced owners to
allow their architects to use more steel in
their buildings, and change from ordinary
construction to fire-proof, and in general
to build in a more substantial and durable
manner, to the improvement of our cities.
About a year ago the ' combination '

thought the consumption warranted an
advance and put the price to $3.20, an
advance of $6 a ton. As some of our
largest Chicago buildings use 5000 tons,
it increases the cost of such buildings
$30,000."
The only notable innovation of the year
in building materials is plaster boards, the
idea of which has been brought from Ger
many. They arecomposedof ground cork,
plaster, hair and wood fiber, with reedsrun
ning through them. The reeds are found
in New Jersey, and aresaid to bevery tough
and strong. This compound is cast in
slabs 8 feet long and of varying thickness
and widths. They can be sawed off and
nailed directly to the furring of brick walls
or the studding of partitions, and take
the place of lathing. The advantage is
that they are fire-proof, and dry from the
moment they areput up, thus obviating the
tedious delays inseparable from the use of
lime plaster. It is claimed that with their
use a housecanbe finished in one-third the
time required by the old method. Some
architects think the material likely to have
a prominent place in the construction of
dwelling houses.

m
RADE NOTES.

The Canton Steel Roofing Company,
Canton,Ohio,haverecentlybookeda contract
involving 350.000square feet of H. W. Smith
Patent Fold Lock SeamSteelKoofing,together
with a largeamount of galvanizedsteel,corru-

f
:atedsteelcornicework.&c..for 26largebulld
ogs belonging to the Northern Facihc Kail-
roadCompanyand located at Tacoma,Wash.
The statementis madeby the companythat
their business,excluding the contract Just
referredto, for the first naif of 1890showsan
Important increaseover thecorrespondingpe
riod of 1889.

The Pullman Sash Balance Company,
Rochester,N. Y , state that onaccountof the
rapid increasein their businesstheyhavebeen
compelledto occupymore commodiousquar
ters. They have accordingly removedto No.
177WestMainstreet,wheretheydesireall com
municationsto beaddressed.

The J. F. Pease Furnace Company,
Syracuse,N. Y., aredistributing an interesting
catalogueof somethingover30pages,illustrat
ing anddescribingtheir line of EconomyHeat
ers. Thesearedesignedfor warmingdwellings,
churches,hotels,schoolbuildings,stores,ware
houses,&c andincludebothwarmair furnaces
and combinationsteamandwarmair heaters.
They are fully illustrated and carefully de
scribed,and numeroustestimonialspresented
showii g theestimationin which the goodsof
thecompanyareheldby thosewho haveprac
ticallydemonstratedtheir merits. Accompany
ing the catalogueisa little pamphletdevoted
especiallyto theEconomyDirect and Indirect
Hot Water Heater,patentsfor which are now
pending. This heaterhasbeenbrought out to
meetawell-denneddemandfrom certain sec
tions for a construction to carry hot water
radiation. Another pamphletwhich the com
panyhaveissuedconsistsof a numberof pages
presentingopinionsregardingthe correct sys
temsof heatingandventilation. Amongother
thingsattentioniscalledto the fact that some
time since the companyestablisheda general
Easternofficeat New Bedford,but thebusiness
Increasingsorapidlydemandedbetterfacilities,
andthey found it desirableto movetheir office
to Boston,where,at 75Unionstreet,theycarry
a futl line of Economy CombinationHeaters
andEconomyWarmAir Heaters.

In another part of this issue the Bost-
wick MetalRoofingCompany,88Park Row,New
York, presenta viewof their specialty and in
vite thetradeto sendfor Illustrated pamphlet
andsamples. The advantagesof metalrootling
aresowell known that theyneedno argument
In supportof themfromus. The pamphletthis
company is sending out is attractively illus
tratedand containsmuch information that is
of interestto architectsandbuildersIngeneral.

The new edition of "The Builders and
Traders'Handbook/' compiledby James John,
secretary of the Builders and Traders' Ex

change,of Chicago, is a volume 01230pages,
containinga largeamountof informationofin-
terest to local builders,as well asparticulars
concerning the organizationin whoseinterest
it is prepared. The contentsincludean article
on the BuildersandTraders'Exchange,a refer
enceto the library rulesof that organization,acatalogue of its library, the by-lawsof the organization,a ltst of Chicagoarchitectswhohold
admissiontickets to theExchange. Theofficers
of the Exchange,includingthelist for the dif
ferent years since the organization in 1884,
rules of measurementof masonwork.arranged
by theChicagoMasonandBuilders'Association,
the lawsof mechanics'liens of Illinois, builder
andfireordinancesof Chicago,alsothesanitary
ordinancesof the samecity, and othermatter
of thesamegeneralel aracter.

William P. Walters' Sons, 1233
Market street, Philadelphia, Pa., call at
tention in this issue to an improved
tool rack, which they are supplying
to mechanics and others for holding dif
ferent toolsin away to makethemconvenient,
while alsokeepingthemout of dangerof harm
to their edges. Two stylesareshown,onehaving a bit rack and the other showing deviceadaptedfor holding chisels,flies,screwdrivers
and the like

W. J. Burton & Co., Detroit, Mich.,
sendout to their friends in the tradeadescnp
tive catalogueof Eastlakemetal shinglesforroofing ana siding, which they manufacture.
The catalogue Is a modest publication of a
dozenpages,but containsmuch informationof
interest and value to those who makeuseof
the Eastlake shingle. The first two pagescon
tain a summaryof theadvantagesof this form
of shingle,and they arefollowedby two morepages addressedto architects, builders andothers, in which the especialfeatures of the
Eastlakeshinglearedwelt uponat somelength.
Next follow directionsfor laying shingles,the
text beingillustratedwith severalcuts.-At the
close of the pamphlet is a price-list or theshinglesandalsoof roofingsundries,including
gutters,vallevs,ridges,hips,&c.
The firm of Job T. Pugh & Co.,
manufacturersof Pugh's Black Twist Augers
and Bits, at Philadelphia,Pa., state that their
businessfor the current year has beengreater
than that of any correspondingperiod since
theestablishmentof thehouse. The ordersfor
their specialtiesare said to showa very large
increaseover thoseof lastyear.

The Western Sand Blast Company,
locatedat the corner of Jackson and Clintonstreets,Chicago,111.,have issueda largesheet
of designsof ornamental glass for vestibuledoors, transoms,bank andofficecounters.&c.
The companyare in a position to offer otherdesigns,either wheel cut or preparedby the
sandblastprocess,whichcannot fail to attract
attention. The designsare of great variety,
and upon the circular before us are full explanationswith directions how to order theglass.
" The Course of Architecture of the
Cornell University." Ithaca, N. Y.. is the title
of a pamphlet which has just reached
us from the institution named. The pam
phlet consists of 11 pages of text, and
constitutes a circular of information for thecollegiateyear 1890-91.The conditionsof ad
missionarepresented,togetherwith thecourse
of study for the severalyears. Instruction
and lecturesare given,amongotherbranches,
in building materials and construction,mechanics,modeling In clay,heating,decoration,
mechanicsand structural details, designing,
andthehistoryandtheoryof architecture.

We have received from the National
Cornice and Iron Company,217and 219Elm
street,St. Louis, Mo., a copyof a catalogueand
price-tist which they have Just issued. It issomethiugdifferentfrom the stereotypedcor
nicecatalogue,consistingas it doesof 10large
pages,neatlyprinted in such a wayas to give
thepublicationtheappearanceofatradepaper.
Attention isdirected to housefront construc
tion andto thegalvanizediron specialtieswhich
theyarepreparedto furnish. Numerousillus
trations are given,consistingot ground plans
and front elevations of buildings, together
with engravingsshowing howold fronts may
beremodeledin a manner to Justify the ex
pense. Numerousdesignsof windowand door
caps,tlnials,skylights,cornices,&c, are given,
which will be found of more than usual inter
est in this connection.

J. M. Stutzman, 181 William street,
New York City, is offering carpenters and
machinists'steel stamps for the purpose of
markingtools. This gentlemenhasbeenin the
businessfor the past21yearsand understands
it thoroughly in all its branches. The steel
stampswhich he is prepared to furnish are
adaptedfor markingsteel.Iron or wood.

We have received from the University
of Virginia a catalogue for the session of
1889-90and announcementsfor the sessionof
1890-91.It has80pagesof text, presentsa great
many Interesting particulars relative to this
institution, and covers all the points upon
which Information is likely to be desiredby
thosecontemplatinga courseof study under
Its management. ,

The new buildings of the Egan Com-
fiany,
Cincinnati, Ohio, are rapidly approach-

ng completion, and the company expect
within a comparativelyshort periodto occupy
their newquarters. A departmentwill bere
served for the display of their recently lm
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provedwoodworking machineryin operation,
and performingexactly thework it isdesigned
to execute. Thecompanyfeelthat this scheme
will be of great value to all whoare interested
in obtaining time and labor saving machines
andfor doing rapidandsatisfactorywork.

The Prescott Hardware Mfg. Com
pany, 78and 80Randolphstreet.Chicago,II1.,
are distributing a numberof testimonialsrela
tive to themeritsof thePrescottPatent Track
less Door Hangerswhich they manufacture.
Thesehangersare adaptedfor use in connec
tion with nousesand barns,and by thosewho
havepracticallydemonstratedtheir merits are
saidto givevery satisfactoryresults in opera
tions.

The Warren-Ehret Company, 432
Market street, Philadelphia. Pa., are sending
out an announcementrelating to their Star
Rosin SizedSheeting,otherwise known as the
Contractors'Favorite. It is saidthat 1pound
of this sheetingwill cover20squarefeetof sur
face,andeach roll is guaranteedto contain800
squarefeet. Eachroll is36Inchesin width.

The Harrisburo Boiler and Mfg.
Company,Harrisburg,Pa., sendusa circular il
lustratingtheStar GasBurner Steamand Hot
Water Boilerwhich theyareofferingthetrade.
Attention iscalledto thefactthattheboilercon
tainssufficientwaterto generatesteamenough
to fill all thepipesandradiatorswithout lower
ing the water level and necessitatingfilling;
that thewaterspacesare so distributed as to
leaveno largebodyat any point exceptabove
thegaschamber,and that the latter givesan
amountof direct heating surface equal to the
fire-boxsurfacewhile serving as a retainer t f
the heat. The fluesare large in diameter;the
fire-boxcapaciousandadaptedto slowcombus
tion, while theheatingsurface is in diameter
rather than toward the chimney. The com
panyhavejust issuedanew cataloguecontain
ing a full description of the Star Water Tube
Boilers.

The Taylor Mfg. Company, Cham-
bersburg.Pa , issueacatalogueillustrating and
describingthe Beck Automatic ' ompoundEn-

§ine,
which they claim isa newandimportant

eparturein steamengineering. The device is
fully illustratedanddescribed,attention being
calledtomanyof theimportantfeaturesembod
iedin theconstruction.Accompanyingthecata
logueisa circular giving a list of thenamesand
addresseeof someof the usersof Beck Auto
matic Engines. These cover a wide range of
territory andindicate,in somemeasure,at least,
theestimationin which this engineis held by
those who have becomeacquaintedwith its
merits.

Eberts Bros., Detroit, Mich., favor us
with an assortment of advertising matter
relative to the specialtieswhich they are pro-
paredto furnish the trade. Attention is di
rected to their part steeland iron ReadyRoll
CapRoofing,designedfor roofsof % inch up to
\% inch pitch to the foot. Illustrations are
given,showing the applicationsof the Ready
Roll iron Roofing, atso of their Double Cap
Roofing in processof laying. The circulars
giveagreatdealof informationthat isof inter
est to the roofer, and applications for copies
are solicitedby the firm.

The Glen Cove Machine Company, Lim
ited,with officesandworksat24to31Claystreet,
Brooklyn,N. Y., haveissueda hangerrelating
tosomeof their improvedplaningmill machin
ery. The device is bound at the topandbot
tomwith metalstrips for the purposeof ren
dering it moredurable,andis providedwith a
metaleyefor banginguponthewall. The com
pany'sNo. 46GlenCoveDoubleDecker,a two-
board flooringmachine,is illus'rated bymeans
of a perspectiveview,sideelevationanaground
plan,giving a very good ideaof the construc
tion of the machine. The statement is made
that thecompanymakea specialtyof improved
fast feed sizing machines,planing and match
ing machines,flooring and ceiling machines,
inside molding machinesand double surface
machines.

Among the advertising matter re
centlydistributedby theWilier Mfg. Company.
Fourth andCedarstreets,Milwaukee,Wis.,is a
publication relating to the Wilier Sliding
Blinds,andknown as" CatalogueNo.9," being
designedfor circulationamongarchitectsand
builders. This work, which is voluminousin
character,consistsof 132pages,9x 12inchesin
size,andcontainsfull Instructionsfor ordering
andfitting full-sizesectionsof window frames,
guideways,&e. It is profuselyillustratedwith
designsof variousdescriptionsandIsof Interest
andvalueto the professionsaddressed.Follow
ing acomprehensiveindexwhich occupiesthe
secondpageof thecover.Isa coloredperspect
ive of a residencein Milwaukee,fittedthrough
out with the Wilier SlidingBlinds,while thein
terior woodwork was also furnished by the
company. Attention is givento sliding blinds,
patent folding blinds,sliding windowscreens, » .»"•Yh'V« ennvnV
stair work, newels, rails and balusters. The »*J"»1}J «,<-°P>o1variousspecialtiesof thecompanyarecarefully TOa" npp'«-anuj.

in attractive covers,andwill provea valuable
addition to thearchite t's tibraryof tradepub
lications. Accompanyingtheabovecatalogue
is another knowu as " No. 10,"and of pocket
size. This is designedfor generaldistribution
andcopieswill bemailed to anyaddressupon
request. CatalogueNo. ()

,

known as the "Ar
chitects and Builders' Edition,'' is mailed free
of chargetoarchitectsonly ; but to otherswho
maydesire a copyit will besent,boundin paper
covers, on receipt of fifty cents in postage
stamps,and in stiff cloth bindingwith gilt let
tering,onreceiptof "Scents. The companyare
alsosendingout a showcardof large sizelitho
graphed in colors, and representing a lady
standingat a windowand drawingdowna sec
tion of theWilier Sliding Blinds.

George Mertz's Sons, Poutciiester,
N. Y., favor us witha veryattractivecatalogue
of patent turned art moldings and spindles,
which theymanufacturein greatvariety. The
catalogueis oblong in generalshape.Isprinted
in tinted ink upon a good quality of white
paper,andis bound in veryneatpapercovers.
In their introductionto thetrade,theysaythat" in the presentdayof progress,whencompe
tition enterssoactively into any line of trade,
the question of cost of production becomes
one of prime importance in every line of
manufacturing enterprise. The introduction
of machinery and the application of new
devicesandtools have relegatedthe olderand
morecostlymethodsto theshadesof the past,
andhavebroughtIntogeneralusemoreartistic
designsand articles of finer finish than were
possibleIn former times. The art of wood
turning is onewhich has beencircumscribedIn
its operations,becausedifficult of perfecting
machinery adequate to the demandsof the
work." In offering this catalogueto thetrade
the company call attention to some of the
many advantageswhich they possessfor pro
ducing turned work of various kinds, Ihey
state that by theaidof recently patentedma
chinery they are able to producemolding in
lengths ranging from 3 to 13feet, and at a

freatly
reducedcost as comparedwith hand

urning. Their work is producedin any kind
of wood to matchthe materialin connection
with which it is employed,the turnings being
regularin size,smoothand readyfor the finish,
and the distancesof membersaccurate. Sev
eral pagesat theopeningof the catalogueare
devoted to illustrations showingmanyof the
usesof art moldingsand spindlesfurnishedby
the company. A great variety of designsare
given, together with directions for ordering
moldings,prices for different kinds of wood
anddirectionsfor orderingspindles,with prices
of differentvarieties.

The Taylor Mfg. Company, of Cham-
bersburg,Pa., report a gratifying demandfor
their products,and statethat during the past
few weekstheir salesof the BeckAutomatic
Engine have been increasing, and that they
haveshippedthe following: One1244x 15inch
engine to the Reeds Lake Electric Railway
Company,of GrandRapids,Mich.,for electrical
railway service ; one 1%x 8 inchengine to the
Norfolk andWesternRailroadCompany,Roan
oke. Vu.; one15x 18inch engine to the South
BaltimoreFoundry Company,Curtis Bay, Md.;
two 10Wx 12inch engines,with boilers,&c.,
to theCitizensElectric Light andPower Com
pany,of Lansdowne,Pa.; one16x 18inch en
gine to the Tiffin, Ohio,Edison Electric Illu
minating Company;one 16x 18inch engineto
H. A. & T. C. Goocb, Louisville, Ky., making
the i econdorder to this party; one 12Ux 15
inchengine to theVirginia Electric Light and
Power Company,Richmond,Va.; one t-J-fjx 10
inch and 5 x o inch verticalautomaticengineon
combinationbasefor dynamoto J. M. Badger,
St. Paul, Minn.; one 11x 12inch engine,with
completesteamplant,for Cedartown,Ga., Rail
Electric Light Company;one 12Ux 15Inch en
gine to Sears'Building,Boston,Mass.;one9^6x
12Inch engineto Read & Hovalt, Weatherley,
Pa.: one tOMjx 12inch engine,with boiler, to
P. E Bialack.Newton,Miss.;one 8H x 10inch
engine,with completesteam plant, for Ele
phantClub, Brooklyn,N. Y.; one11%x 12inch
engine for steamerGrandRepublic.New York
City; one8x8 inch vertical styleautomaticen
gine on plain basefor the LuehmannHotel,
Memphis,Tenn.; oue15x 18inch engine,with
boilers,&c for the Scottdsle Electric Light
andPowerCompany,Scottdale,Pa.

We have received, with the compli
mentsof SamuelCabot,70Kllby street,Boston,
Mass., a copy of an illustrated catalogueen
titled "Sketches." It consistsof a numberof
oblong sheetsof white paperof rather coarse
texture, fastenedtogether at onecornerbya
silken cord. The right handpagesaredevoted
to itlustrations of buildings of various kinds
whichhavebeentreatedwith Mr.Cabot'sCreo
sote Shingle Stains. The houseswere planned
by leading architects in different sectionsof
thecountry andshowthestyle of architecture
to which the Stains are peculiarily adapted.
Upon the left-handpagesaretestimonialsfrom
thosewhohaveusedCreosoteWoodPreserving
Stains.The printing is donein tints, producing

a sketchy, yet very neat, effect. We under-" this cataloguewill bosent

describedand beautifully illustrated,and con
vey to thereader a very clear idea of theman
ner in which the blinds operate The Wilier
Adjustable BalancingSpring, used in connec
tion with the Wilier Blinds, is Illustrated by
meansof sectionalengravings,while extended
attention is given to guide ways,which are
shownin greatvariety. Fully hatf of the cata
logueisdevotedto interior woodworkdesigned
for flrst-cl.iss residencesand other buildings.
The catalogueis printedongood paper,bound

We are in receipt of the prospectus
of theAcademyof Architecture andBuilding,
of St. Louis, Mo., which containsinteresting
remarkson the courseof study pursuedat this
Institution, the requirementsof admission,the
costof tuition and other information of value
In this connection. Wealsohaveseveralsheets
constituting additions to the prospectus,the
third one of which tells how to becomean
architect. To the youngmechanicdesirousof

taking a course in architecture andbuilding
construction,the circulars whichthis institu
tion sendout will beof interestandvalue.

C. E. Jennings & Co.. 79-81 Readeand
97Chambersstreet. New York, announceelse
wherein thisissuethat theirtopic forthemonth
of August is Iron Ptanes. In their spacethey
presentIllustrationsof theperfectedIron Plane
with newadjustment,thestatementbeingmade

t hutthebottomof the planeis inlaidwithrose
woodstrips firmly and immovably dovetailed
into the iron andsocombinedasto preventthe
woodfromwearing away.

The Eastern Plaster Board Com
pany, 52Broadstreet. New York, presentin
their advertisingspacethis monthsomeof the
meritsclaimedfor Muckite,which is saidtobe
an improvementupon the presentmethodof
rough plastering. This material is manufact
ured in any length of slab from H-inch to 6

inchesin thickness. It is stated that thema
terial may be employedfor deadening,back
Clustering,

non-conductingor isolating parti-
ions, furring floors, roofs,&c.

The Architectural Assistant Com
pany, with office at 7 Warren street. New
York, haverecently issuedan announcement,
of especialinterest to architects,calling atten
tion to the classof work which they are pre
paredto furnish. The companypreparearchi
tecturaldrawingsof oil kindsfrom rough pen
cil studies,and furnish assistantsto architects
wheneverrequired. The object of the com
pany is to assistarchitectsin their work, the
statementbeingmadethat theywill not under
take any job unless through a practicing
architect. A drafting department is setaside
from the businessolHce,enablingthe strictest
privacy to be maintained in all mattersin
trusted to the company,while patrons may
have accessto thework in handat any time
by giving brief notice.

We have received from the Gage
Tool Company,Vineland,N. J., samplesof the
quality of leadpencilwhich the companypro
posedistributing to the trade. We understand
that it is their intention to send a carpenter's
pencil free, together with circulars of their
planesto all applicantswhomentionCarpentry
andBuildina.

We have received from I. P. Hicks,
Omaha,Neb, a samplecopyof a little work of
26pagesentitled" Builder's Guide and Pocket
Companion." designed for the use of car
penters,contractors and builders. Within its
coverswill be found interesting information
for all those engagedin the building trades.
Wealsohavefromthe sameaddress a copyof
"Hick's HandyEstimate Blanks," Intendedfor
the useof buildersand carpenters in estimat
ingmaterialand labor. It consfstsof a num
ber of blank sheetswith suitable rulings ar
rangedin papercovers. The purposefor which
each column is intended is designatedat its
head. The sheetsare so arranged that they
maybeeasilytorn out if desiredwithout dis
turbing theothers

The Grand Rapids Hand Screw Com
pany, of Grand Rapids, Mich., manufacturers
of hand screws,cabinet clamps and benches,
issue a circular in which thesegoods are illus
trated and described. Particular attention is
calledto themannerin which their spindlesare
made. The threadsaredescribedassawedby a

patent process,which leavesthewoodsolid in
stead of cutting the threads with a V tool,
which is referred to asweakeningor straining
the grain of the wood. We are advised that
they use only secondgrowth hickory, thor
oughly dried, for atl spindles, and the best
selectedhard maple and birch for jaws. Tbe
companyarc havingugratifying tradeon their
cabinetmakers'bench,whichwasrecently put
on themarket,having shippedwithin the past
few weeks to San Francisco, Fort Worth,
Texas,Atlanta, Ga.,and New York, aswetl as
to numerouspointsnearerhome.

The Gurney Hot Water Heater Com
pany, 163Franklin street,Boston,Mans.,issue a

pamphlet entitted " How Best to Heat Our
Homes." Perhapsthemost striking feature of
thework isthequeercoloredcover,the yellow
ish-greenhueof thepapermakingit a verycon
spicuousobject. In an introductory note the
Gurney Hot Water Heater Companyspeakof
the increasing use of hot water for heating
dwellinghousesandpublic buildings,and state
that they receive so many inquiries from all
partsof the country in regardto the meritsof
their systemthat theythought it bestto issue

a pamphletdescribingthis systemof heating.
Thework, therefore,beginswith anaccountof
the fundamentalprinciplesof hot water circu
lation and continues with a very thorough
descriptionof the Gurney Hot Water Heater
aidedby numerousillustrations. The Gurney
Hot Water Radiator is also illustrated and de
scribed at length. At the close is a list of
reference and a price-list of the Gurney
Boilers.

William P. Kellogg, Troy, N. Y.. is

putting upon the market a boring machine
adaptedto work either upright or angular, a

distinctive feature of which is an improved
depth gauge. This gaugeis soarranged as to
insureuniform depthand a smoothbore to the
mortise,causinglesswork in chiselingout. The

gauge
isadaptedto besetto boreto any depth

y movingit up or downon thegraduatedslide
andtightening thesetscrew. Whennot in use
it canbedroppedentirely out of theway.
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The WesternUnion Building.

For the most part the student of the

building business has little opportunity to

study the construction of modern build
ings, except as they are put up. He sel
dom seesthem laid bare by reasonof alter
ations or because they are being taken
down. Old houses and buildings out of
date are the ones that are ordinarily torn
down, and the student studies them be
cause they reveal the peculiarities of the
builders of the remote past. The Western
Union Building, New York, is

,

however,
an exception to the general rule. It is in

a sense a modern building of the first
class, and yet it is being torn down. We
gave an account of the fire which injured
the upper stories of this structure in a

former issue, and also presented an
outline of the company's plans for re
moving the steep roof that characterized
the old building and carrying the struct
ure up square some three or four stories
above the old cornice line. In the inter
val the tower, the roof and other high
parts have been in process of removal,
and the work has been the center of a

great amount of interest, both upon the
part of builders, architects, engineers and
others engaged in the building business,
and also upon the part of the general pub
lic. The tearing down and removal of
old material has been very carefully man

aged, and the work has proceeded with
the same regularity and precision as char
acterizes the erection of modern city build
ings. The structure has been systematic
ally reduced to its original elements, and
many of the parts— just as good as new—

will ere long be doing duty in new build
ings. For then it is simply a change of
position.

The Pennsylvania Station.

Another change in buildings which

necessitatesthe destruction of the old to
make place for the new occurs in the

Pennsylvania station, in Jersey City. That

building, unlike the Western Union Build

ing, above•referred"to, is almost entirely of

wood. In reducing it to parts of a size to

permit removal the student finds very little
to interest him. Very little of it has been

saved fit for any other future use than

kindling wood. The difference in the ma
terial used and the difference in construc
tion employed make the two results of

tearing down as different as we have de
scribed them. The new building which

is to do duty as a terminal for this great
railway system will be altogether unlike
its humble predecessor, now being

destroyed. It is to be a building

first class in materials and construction
and also in all its appointment. It is to
take high rank among the great railway
stations of the world. The tracks of the

Pennsylvania road are being elevated to
avoid grade crossings in Jersey City, and,

accordingly, passengerswill be landed in
the new station in the second story. Two

story, or rather double deck-ferry boats,
are also being provided, and it is asserted
that the ferry houses of the New York side
are to be similarly reconstructed in con

nection with bridges across West street.
If this is done the traveler will be saved
climbing up and down stairs going to and
from the cars, and also the nuisance of

crossing between teams in the crowded
street which runs in front of the ferry

houses. These plans of the Pennsylvania

Company mark an important change in

building matters, not only in the general
schemeof station buildings and ferry ac

commodations, but also in various details

necessaryin working out the plan.

Labor Affairs.

This issueof Carpentry and Building will
be found to contain anunusually interesting
assortment of articles, whether considered
from the standpoint of the architect, of the

contracting builder, or of the mechanic
engaged in some branch of the building
trades. The news of the builders' ex
change movement is given in considerable
detail, and there is likewise presented
some account of what the organizations
among the carpenters have recently accom
plished. The story of the brick boycott
in New York is tcld, and there is also
reference to the action of the Knights of
Labor in railway matters and in other di
rections. The great multitude of men

engaged in the building trades are ft the
present time divided between two camps,
veritable armies, ready for aggressive and
defensive action. Each watches every
movement the other makes, and each
stands ready to take advantage of

any change in the conditions prevail
ing. Each may demand more than public
opinion will grant, for public opinion,
after all, is the arbiter in every question
between capital and labor, betweenbuilder
and mechanic ; but the outcome at the end
will be that which is fair to both parties
in interest. Carpentry and Building is

deeply interested in the struggle. It sees
both sides, sympathizes with both, and
would help both by giving each an under

standing of the other's position and re

flecting alike the news of the entire cam

paign. Labor and capital becomeat one
with eachother when both comprehend all
the facts and each stands ready to deal

fairly with the other.

TechnicalHatters.

While the struggle between organized
labor and organized capital is progressing,
business is not being neglected in the large
majority of cases. Strikes and boycotts
are the exception, not the rule. The

every day affairs of the building business

still continue to have very careful atten
tion almost everywhere, and therefore this
issue of Carpentry and Building, after
giving the news from the camps, devotes
the largest share of space to technical
questions. Two exceptionally interesting
house studies are presented. The corres
pondence department is replete with im
portant bits of experience, and the gen
eral articles are of a character to command
the favorable attention of the average
reader. The supplemental plate is an at
tractive addition to the gallery which
many of our subscribers are forming by
framing our monthly house studies. By
comparing the successive issues it will be
seen that we have succeeded in securing
pleasing variety.

A Lessonof the Census.

Much interest attaches to the census
from whatever point of view the results
may be considered. Just at present the
rivalry among the larger cities, and even
among cities of the second and third

classes, is quite conspicuous, but the news

paper attention which these matters re
ceive, large though it is, does not entirely
cover up other and more important ques
tions. The change that is slowly but

surely taking place in the character of the

population of New England, and which
has been variously discussed by different

writers for many months past, without

definite figures upon which to base conclu

sions, is now shown to be as various news

paper correspondents have described it.
The result of the census in Massachusetts
illustrates this very fully. In the last ten
years the number of inhabitants has in
creased 411,501; in the last five years,
252,445. This is considerably below the
average rate of increase of population in
this country. The increase, moreover, is
entirely confined to the large manufactur

ing centers. Thus Essex County, the home

of the shoe trade and other manufacturing
industries, has gained 49,262 sinee 1880,
or 20 per cent. Worcester County shows
an increase of 32,870, or 15 per cent.
Bristol County, which includes Fall River
and Taunton, gains 47,613, or 35per cent. ;

Hampden, in which Holyoke, Springfield
and Chicopee are situated, 30,400, or 30

per cent. All of the agricultural counties
report actual decrease in population. In
the counties above mentioned, moreover,

population is concentrated into the manu

facturing cities. Except for Pittsfield,

Adams and North Adams, the fertile

Berkshire County would show an actual

falling off. Outside of the cities of

Worcester and Fitchburg, the county of

Worcester would have reported a decrease
of more than 5000. Probably the increase
in a dozen cities more than covers the total
net gain of the State. When it is consid
ered that this increase in the cities is

largely due to the influx of foreign labor
ers, and that the people from the country
districts, the survivors of the traditional

New Englanders, are in large numbers ge
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ing to other States, these figures bring &

startling illustration of the change which
time is bringing to New England. Maine
has increased barely 10,000 in ten years,
and New Hampshire shows an actual loss
of a few hundreds.

The New York Brick Embargo.

A brief summary of the double-headed
boycott in the brick businessof New York
City, which is in progress as we go to
press, will be of interest and importance to
our readers.
The situation seems to be substantially
this: New York builders and owners are
to be cut off from all supply of that most
necessary of all materials in building
operations—namely, brick. This is to be
brought about by a combination of manu
facturers, principally at Haverstraw, who
agree together not to load any brick for
delivery in the city of New York until
certain restrictions enforced upon certain
of their number by labor organizations be
entirely removed. The facts leading to
this concert of action upon the part of the
manufacturers are as follows :
Messrs. King & Lynch, Avery & Mackey,
O'Brien & Vaughey and Cyrus Travers,
makers of brick at Verplank's Point,
Haverstraw, incur the displeasure of
labor organizations because their work
men happen to be almost entirely drawn
from the ranks of non-union men, and a
boycott of the output of the said firms is
ordered bv the labor unions, in which
they secure the co-operation of the Carters'
Union, so that if by any chance the manu
facturers should be able to get their bricks
as far as the piers, they would be effec
tually prevented from delivering by the
refusal of the carters to move them.
A consultation of all the brick manu
facturers of Haverstraw is called and the
conclusion is reached that such high
handed interference, carried to such an ex
treme, is so manifestly threatening to the
safety of the whole trade that heroic
measuresmust be adopted, and a practical
illustration given of the result of such
methods if carried to their logical conclu
sion.
The manufacturers, therefore, agree
that they will neither sell nor deliver
another brick, after a certain specified
date, in the city of New York, until the
boycott placed upon the abovenamed firms
be removed.
This appears to be no idle threat, for at
the present writing the brick famine has
actually begun and the delivery of brick
in the metropolis may be said to have
practically ended for the present.
The magnitude of this latest manifesta
tion among the various complications
brought about by the demandsof labor or
ganizations, can hardly beconceived, for it
means not only the stoppageof one trade
but virtually all trades that are directly or
remotely connected with the building in
terests. Thousands of manual workmen
must perforce remain idle, and establish
ments that deal in the various materials
must suffer an irretrievable loss. Without
giving anopinion asto the responsibility for
such widespread disaster as is threatened,
it is proper that the most serious thought
should be given to the dangers which un-
derly organized effort through an undue
and unwise exercise of power. Labor or
ganizations have fully placed before the
community the benefits and advantages to
accrue to the individual through their
united effort, and it would seemby many
recent manifestations that they are also
illustrating most forcibly the dangers, dis
advantagesand almostcriminal results that
may follow from uncurbed effort and unre
strained desires.
What the result is to be is a hard mat
ter to determine, but it is plain enough to
be seen that if the brick embargo con

tinues but a short time the result will be
most unfortunate for all concerned, while if
it continue for amonth or two, asnow seems
possible, the result will be disastrous in
the extreme, and will carry its effects far
beyond the limit of the actual time in
volved, and will seriously affect the busi
ness interests of the city.
Little relief can be expected from a sup
ply of brick from other sources, for there
is no market which can spare'anything like
a fiftieth part of the requiremements of
this great city from its own local demand.
It is to be hoped that the shortsighted
policy which has demanded of the manu
facturers more than they can honorably or
safely grant will be speedily abandoned,
and that the labor organizations involved
will do their part toward relieving the com
munity of the result of their headstrong
action.

The Chicago Convention of Carpenters.

The sixth general convention of the
United Brotherhood of Carpenters and
Joiners of America was held in Plasterers'
Hall, Chicago, during the week begin
ning August 4. According to The Car
penter, the official paper of this organiza
tion, there were four general officers and
199 delegatespresent, most of whom were
from Western States. The work of the
convention was opened by addresses of
welcome from Mayor Cregier, Judge Tuley,
Counsellor Maher and R. B. Hall, of Chi
cago. The first day's sessionwas devoted
to speechesof welcome and the prelimin
aries of examining credentials and framing
rules of order for the government of the
convention. On the second day the morn
ing sessionwas consumed in the, appoint
ment of committees and the consideration
of communications from various local
unions, together with the presentation of
reports of the general president and gen
eral secretary.
The report ot the genera] secretary
showed that the number of local unions
now under the jurisdiction of the United
Brotherhood of Carpenters and Joiners of
America is 697 in good standing, with 77,-
596enrolled membersand a roster of 53,769
beneficial members. This is a net gain in
the past two years of 259 new unions and
25,353 new members, or a gain of 39 per
cent, in new unions and 36 per cent,
in membership. The report showed
that in the past two years the United
Brotherhood had expended $57,842.49
for death and disability benefits, mak
ing, a total of $111,517.65 paid out
in benefits from the general office in
the seven years the system has been
in operation. Over $235,000 more were
paid out for sick benefits at the sametime
by local unions. During the last year
$71,327.48 were expended in the support
of trade movements, in strikes and against
lockouts where only $4170were expended
the year previous. The report also states
that the present year the Brotherhood won
144 strikes involving 57,420 union and
non-union men and lost eight strikes in
volving about 2300 carpenters. Last
year they won 78 strikes out of 82 en
gaged in. In four years, the report states,
the Brotherhood has advanced the wages
of carpenters in 413 cities 25 to 75 cents
per day, besides which it has reduced the
hours of labor to eight hours per day in 36
cities and to nine hours per day in 234
cities, not counting 260 cities which now
have the rule of eight or nine hours a day
on Saturday.
Another feature of the biennial report of
the general secretary relates to the extent
of the organization. It says that the
United Brotherhood, with its 697 local
unions, now covers every State and Ter
ritory in the United States and the
leading provinces of Canada, having
jurisdiction in 604 cities. Thirty-nine of

the unions do business in the German
language, 11 in French, 5 in Bohemian, 5
in Scandinavian, 1 in Polish and 1 in the
Holland tongue; 21 of the unions are
composed of planing mill hands, and 3
of these are made up exclusively of sash,
blind and door makers, while 5 moreare
composedexclusively of stair builders. Of
the 697 local unions, 21 are in Canada,
47 are located on the Pacific Coast,
107, of which 17are composed exclusively
of colored men, are in the Southern States,
85 are located in the New England States,
208 in the Middle States, and 229 in the
Western States. The report deals with
the personal affairs of the United Brother
hood, the system of benefits employed,
briefly describes the strikes and lockouts
in which members of the Brotherhood
were engaged, points out its relations to
other organizations and concludes with a
number of recommendations.
In the afternoon of the second day the
report of the Committee on Finance was
accepted, and the work of revising the
constitution taken up. This matter occu
pied the greater part of the period during
which the delegates were assembled, con
suming as it did three and one-half day
and two night sessions. The whole of the
constitution was entirely revised and con
densed, and, including the rules for local
unions, contains 183 sections. All con
flicting clauses were stricken out, and,
when adopted by the local unions, will go
into effect November 1, 1890. Many of
the severe clauses in the old law on bene
fits have been striken out and the old law
remodeled with aview to giving more priv
ileges to the members. In casesof strikes
and lockouts the new law makes better
preparations in advance for trade troubles
and for their effective support or settle
ment after due investigation.
In the election of general officers W. H.
Kliver, of Chicago, was made general
president, and P. J. McGuire was re
elected general secretary; P. M. Wellin,
San Francisco, Cal., was made first vice-
president, and P. W. Birck, of Brooklyn,
N. Y., was made second vice-president;
A. M. Swartz, of Pittsburgh, Pa., was
made general treasurer. The members of
the General Executive Board include Hugh
McKay, of East Boston, Mass. ; CharlesE.
Owens, of New York; E. A. Stevens,
Louisville, Ky. ; W. F. Abrams, and S. E.
Kent, of Lincoln, Neb. The headquarters
and general office of the United Brother
hood remain in Philadelphia, Pa. The
convention adjourned to meet in seventh
general convention in St. Louis, Mo., on
the first Monday in August, 1891.

Multiplying Drawings.

To multiply all kinds of drawings, says
an exchange, let a sheet of paper float for
two minutes on a warm solution of 6
grams gelatine and 3 grams bichromate of
potassium in 6 cubic inches water ; dry it,
float in again and dry it again, but this
time so that the side which was up the first
time is under now; in this way a uniform
coat will be obtained. Or the bichromate
may be omitted from the solution, and just
before using the paper may be floated in a
solution of 3 parts bichromate to 100
parts water. The drying must be done in
the dark. The dry paper is then exposed
to the light under the drawing in the copy
ing frame in the umihI way, and after
ward placed in a dilute solution of alum
water. When the greater part of the bi
chromate has dissolved, place the picture
on a glass or zinc plate, dry it with blot
ting paper, and with a soft roller ink it up
with lithographic ink. The drawing will
appear white on a black ground. When
this is finished wash again in water till the
drawing has lost all its yellow tinge. Such
a print will yield 40 to 50good copies in a
copying press, if the inking up has been
done with lithographic printing ink.
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DESIGN FOR A CITY RESIDENCE.

Front Elevation—Scale,% Inch to the Foot

,„ r«" KITCHEN B

1DRAWERS 5mK'

WE
TAKE PLEASURE in laying
before our readers this month the
front elevation, floor plans and

some miscellaneous details of a house in
tended for erection upon a city lot. The
drawings were designed by James N.
Rezny, of the Evening Public Manual
Training School of Chicago, 111. The
front of the house, which is two stories
and basement in hight, is of pressedbrick,
so constructed as to present a pleasing
architectural effect. The basement is
divided in such a way as to give a variety
of apartments, such as laundry, store
room, furnace room and coal bins. Upon
the first floor provision is made for a par
lor and library connected by folding doors,
while beyond is the dining room and in
the rear of it the kitchen. The arrange
ment of the rooms is such as to permit of
a person passing from the kitchen to the
front door without the necessity of going
through any of the principal rooms. Com
munication between the kitchen and din
ing room is obtained by means of a china
closet, and also by means of a door open
ing directly from one room into the other.
The second floor of the house shows three
sleeping rooms, a sewing room located in
the front, while the space over the front
hall ami vestibule is utilized as a study.
The bathroom is in. the rear of the house,
at the end of the hall. The design of the
author is to heat the house by means of a
furnace, the location of the registers being
indicated upon the first and second floor
plans.

I I

First Floor.

SecondFloor.

Scaleof Floor Plans. 1-16Inch to the Foot.

Basement.
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Detailof Handrail.—Scale,3 Inches
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Sectionthrough BayWindow. SectionthroughSideWall on Lot Line. Sectionthrough Sideand HearWalls.
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Detail of OutsideDoor Transom Bar.-

Scale,3Tnchesto theFoot.

Detail of BalusterandStair.—Scale,l Inch to the Foot.

DESTGN FOR A CITY RESIDENCE.— DETAILS.— (SeePage 197.)



Carpkstkt andBciumso, 19ffSkptembkr,1890.

MASONRY AND STONE CUTTING/

THE
WELSH GROIN or lunette is
formed by the intersection of a barrel
vault with another whieh does not rise

to the samelevel at the crown. Here the
groin is a line of double curvature (Fig. 94)
projected on plan in the form of the hyper
bola Az B, as we havestudied before in the
penetration of a.concrete vault. All that
we have said, then, relative to drawing the
groin line with the help of tangents to the
curve, applies again here. As in the for
mer groined vaults, the stones forming the
groin belong to both barrel vaults; but
the horizontal joint lines of both vaults

then we divide the smaller vault in such a
way that the first joint line // beon a lower
level than L". This is essential for get
ting a neat looking arrangement of joints,
for when V is lower than L" it follows
that m! will bs lower than M". n' than N",
and every bed of the smaller vault will in
tersect the soffit of the larger vault;
whereas if I' were higher than L" the bed
of the larger vault would intersect the
soffit of the smaller at that point; but the
joint m' would probably be lower than
II", and then the bed of the smaller vault
would intersect the sotiit of the larger,

Fig.9B.

Masonry and Stove Cutting. —Figs. 93to 97 inclusive.

can no more be at the same level, for this
would give variable widths for the stone
coursesof the larger vault, such as I" m",
m" n" (Fig. 9;S). In designing the joint
ing, we must proceed as follows :
We draw (Figs. 92, 93) the sections of
both vaults, springing from the same line,
but the section of the larger must be con
sidered as being on the line Aj Oa Dj at
right angles with the center line of that
vault. We begin by drawing the jointing
of the larger vault "in A" L" M" X", anil
* Continuedfrom page193.

thus producing an alternative direction in
tin; jointing most unsightly.
Now, from the point (n »') where the
joint line of the smaller vault reaches the
groin, the bed joint of the smaller vault
cuts the soffit of the larger vault along a
portion of an ellipse until it reaches the
level of the joint N on the large vault. The
point N is determined bv the horizontal
plane V N" (Figs. 92 and 93), which in
tersects the plane of the bed joint of the
smaller vault along a horizontal line
projected on elevation in point N', and on

plan on the line/ N. The sameoperation
would give intermediate points of the
curve, but we may observe that the ellipse
to which it belongs has the axes O o
and O X, by means of which the curves
may be trammeled. We can also get the
tangents to n and N, which will pass
through the points a and ft

,

where the
planes n" a" and N" li" tangent to the
larger vault intersect the center line of the
.smaller vault. Another useful remark is

that if we complete the ellipses formed by
the intersections of the larger vault by the
other beds of the smaller vault, then the
tangent to these curves taken at the same
level as n and N will all cut the center
line at a aud ft

,

for all these ellipses have
the sameaxis O o in common.
After having reached the point N on
the soffit of the vault the bed joint of the
smaller vault is intersected by the bed
joint N" P" of the larger vault. The point

P on the extrados is found by a horizontal
section such as was used for finding the
point N on the soffit. P N is the projec
tion of the intersection of the two beds.
We sho jld notice that this line prolonged
must pass through the point O where the
two center lines of the vaults meet, for the
center lines O o and O Oa are the tracesof
the planes of all the bed joints. If the
vaults given were not semicircular then

P N would not pass through O where the
center linesmeet, but it would passthrough
the point where the traces of the planes of
the bed joints meet.
From P the bed joint of the smaller
vault cuts the extrados of the larger vault
until it reaches the point p on the groin
formed by the intersection of the two ex
trados surfaces; then it cus the extrados
of the smaller vault along the line p h par
allel to the joint line n e. The entire
horizontal projection of this joint is there
fore the figure e n N P p h. By a similar
op. ration we find the figure ii»MQ}f
projection of the bed joint mof the smaller
vault, and if wo limit the groin stone at
the joint R S on the larger vault the entire
plan of the stone will be the figure e n

N R 8 V Q q r e.
For working the stonewe must get a de
velopment of the soffit of thesmaller vault,
as in Fig. !)(,, by the same method de
scribed in Fig. 16. The molds giving the
exact shape of the bed joints are drawn by
rotating all the points thereof round their
lower edges, or by simply setting off their
points by means of the plan and elevation.
To draw the curved out(ines NaN«, /'jPj,
the tangents will be found useful; the
tangents are found by rotating the center
line, as we have explained in Fig. 16, and
drawing the tangents through ns and ft.
To cut the voissoir, we begin by work
ing a prism, Fig. 97, the baseof which is

equal to the plan of the stone, Fig. 94, and
the higlit of which is equal to the differ
ence ol level between the lowest edge of
the stone in the smaller vault and its high
est edge in the larger vault. The cut
ting is then carried out by placing the
head molds in their proper positions,
then working the soffit of the smaller
arch.delineating thereon the groin linenrn.
The soffit of the larger vault is worked
by placing the ruler successively on the
curves M"N", Mm, mn, nN as guiding
lines. The extrados of the small vault is

then worked far enough to place thereon
the development of the extrados, by means
of which the extrados groin line is deter
mined ; then the extrados of the larger
vault can be worked with proper guiding
lines. When great accuracy is not re
quired masons can work the cylindrical
surfaces of the extrados by simply sight
ing their straightedge with the edges of
the beds, and keeping its direction about
parallel to the same. Lastly, the back of
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the stone is most often not worked at all,
the operation planes being simply left.
If the difference of level between the
two vaults at the crown is small, then it
will be better to place the joint lines in
both vaults at the same level, for in that
case the difference of widths A" I", I'm",
m" n" of *he several courses will be imper
ceptible. If the springing line of thesmaller
vault be raised so that the crown of the
smaller vault be placed on the level of the
crown of the larger vault, then weshall have
the ancient Roman groin, which we can
thus construct in hewn stone instead of
concrete.

Estimating by Cubing.

We have had occasion at different times
in the past to refer to the plan of estimat
ing buildings by simply taking their cubic
contents. This method, which many
builders claim is sufficiently accurate for
rough estimates, and under certain well
defined conditions, cannot be depended
upon as the mainstay in making estimates.
It has for its principal recommendation
the fact of being applicable where build
ings very nearly resemble each other.
Where a close record of cost has been
maintained en a number of structures of
the class previously erected, there is no
question that the plan of cubing, as a
measure of comparison, may be of value.
There is danger, however, in depending
upon it. An article which appeared a
short time since in one of our English
exchanges bears upon this point and pre
sents a number of arguments, together
with facts and figures that cannot fail to
interest our readers. We append it in
full, without attempting to substitute
American money for the English currency
in which the prices are stated. It will be
seen that the conclusions reached by the
writer in the caseare essentially the same
as indicated in our remarks above. The
article is as follows :
The plan of obtaining approximate es
timates by the method of cubing has now
attained to something like a system. At
first it was a very tentative and by no
means reliable method of estimating ouild-
ings. Surveyors and architects of the
past generation used to carry in their
pocket books a few of these golden rules
of calculating, little imagining that in later
times the rough and ready cube unit would
becomea general mode of arriving at ap
proximate estimates, and be introduced
into text books and figure in Government
reports of Select Committees. The expe
riences of a generation or two have
enabled the profession to arrive at
tolerably accurate rates of cubing for
different classes of building, though it
ought not to be overlooked that a par
ticular locality may very materially im
pair the correctness of this mode of
estimation. The rates must be taken as
general guides in forming an estimate of
cost, and in all casesthe experience of the
architect can alone give value to thesystem.
Then the cube rate cannot be relied upon
for work of exceptional elaboration. The
cubes generally published are intended to
apply chiefly to buildings of a plain char
acter in their several classes, and it would
be of value if this circumstance were taken
into account in fixing upon the rate.
Precision can, however, only be attained
by a generalization from extensive experi
ences, and the evidence which appears in
the report of the Select Committee on the
Admiialty and War Office sites affords
some very useful information from an offi
cial source. We may here allude to the
instructive evidence given by Mr. John
Taylor, the surveyor of public buildings
in Her Majesty's Office of Works. In his
examination on the estimate for the new
blocks of building behind the present Ad

miralty, that gentleman is reported to
have said that the cost of a plain brick
building would be at the rate of 1/ per
cubic foot.
Now this may be taken as a fair rate for
a large public building on an open site
such as that alluded to. In this plan a
large quadrangular court is shown with a
screen or colonnade, which we recently
described in referring to Messrs. Leeming's
able alternative design, prepared at the
suggestion of the committee. This court
is not included in the superficial area
taken of building, though it would have
to be drained and paved, and the colon
nade would al?o be a rather expensive
item. The actual buildiog area covered in
this estimate is 46,250 superficial feet,
while the open court is 195 x 155 feet.
We leaveour readers to make the average
rate per cube foot under these circum
stances; the actual building or covered
spacewould, of course, work out some
thing less per foot than 1/. We simply
refer to the figures given. Messrs.
Leeming's design was also taken at the
samerate, with certain additions for por
tions that could not be cubed conven
iently, such as the ornamental portions,
which are lumped. Mr. Taylor stated that
taking the work all round, including the
extras, the rate was 1/ or thereabouts.
Then, comparing the rates for a five-story
and a four-story building, the additional
story somewhat reduces the cost per cube
foot, so that an ornamental exterior like
that of Messrs. Leeming's first design
would not be necessarily more expensive

fr
e
r foot than a plain building one story

essin hight, as was elicited by Mr. Shaw-
Lefevre. A great deal of valuable evi
dence was given as to the matter. Fur
ther on in the report we find that 1/2 is
taken as the cost per foot cube for a plain
building, but including all arrangements
for ventilation, electric lighting and other
provisions.
We may quote a portion of the question
of Mr. Isaacs and reply thereto as relat
ing to this question of.cubing. "Hav
ing regard to the character of Messrs.
Leeming's building, and the fact that
the whole of the facade is to be in
stone as against the facade being in brick,
does it strike you that the figure in one
casebears no comparison with the figure
on the other—1/2 against 1/1 But I take

it that if everything in the nature of open
spacesand courts were taken iu this de
sign, as they have been in plan A, this
would come to more than 1

/ per cubic foot
on the actual measurement of the build
ing." Again, Mr. Taylor, replying to an
other question, observes the first design is

a complete structure; the other one, to
which very considerable additions are pro
posed, and where alterations and new
buildings are combined, the cost per
foot cube would be higher than in
the case of building on a site entirely
cleared, where the contractor could pro
ceed from the foundation upward with
out hindrance. With respect to buildings
erected on Northumberland avenue, Mr.
Isaacs stated that the buildings there have
cost asmuch as from 1/4 to 1/6 per foot
cube. But there is no comparison between

a large block of offices and an elaborately
fitted up hotel. The one is comparatively
simple to the other; the decoration to the
hotels in the avenue would alone increase
the cost per foot. The evidence upon the
relatiou of size and dimensions to cubing
rates is of interest. It is certainly a diffi
cult point. Mr. Taylor, in his evidence,
remarks: " I think the probabilities are
that the cubing of a building 100feet high
would behigher than that of a building 50
feet high. It altogether mustdepend upon
whether the larger building and the higher
building has rooms of nearly the samesize
as the smaller building. No doubt the
higher building would require thicker
walls, but immediately you get away from

comparatively small rooms into very large
cubic spaces, then the difference in price

is not great."
In a fewer words we may say that the
cost per cube foot of a building depends
mainly upon the divisional internal walls
and floors ; the more numerous the rooms
into which the space is divided the greater
the cost. Hight is certainly a factor of
cost, as a high building requires thicker
walls ; scaffolding and labor become ex
pensive. But if we take two buildings,
one twice the superficial areaof the other,
but of the same hijfht, the difference per
foot would entirely depend on the interior
divisions and elaboration of plan. But to
say that the cubing of a bigger and higher
building is pro rata higher than for a

smaller and lower one is a proposition that
does not always hold. It is so only when
the rooms are about the samedimensions
in both cases. It would, ior instance, be
absurd to cube a large public hall with the
usual rooms at a higher ratio than a small
villa residence because it was larger and
higher. In plain English, the greater the
internal spaceand vacuities the less charge
must be placed on the cube foot.
With regard to ornamental facades of
wrought stone, a considerable addition
per foot must be made upon the cost of a

plain brick front. To cube both at the
same figure would be wrong. The evi
dence in the report, for instance, goes to
show that a considerable saving in cost
would be effected in carrying out the first
design for the Admiralty if the towers
were cut off and the engaged and separate
columns of the facades were dispensed
with, though at a material sacrifice of
architectural character and dignity. A
plain gauged brick front with stone dress
ings like that of the old building is es
timated to cost about 2/6 per foot
superficial, though the difference between
such a facing and the stone front would
make a difference per foot cube of only
Id. The Home and Foreign Offices cost,

it is stated, 1/ and T'Tof a penny per foot
cube, or practically 1
/ a foot. Other
rates are given that are of value.
The General Post Office new building cost
8|d. per foot, the Bow Street Police
Court lid., the Marylebone Police Court
9d., all by Mr. Taylor; St. Thomas' Hos
pital cost 9d. ; the Royal Exchange is said
to have cost lid. Tae Houses of Parlia
ment cost as much as 2/6 per foot
cube, the British Museum 1/6, and
the recent additions under Mr. Taylor
lOd. ; the 8d. in addition to the original
cost of the latter is made up for by the
expensive colonnade. Those who know
these public buildings will seehow mate
rially the cubic space tends to reduce the
unit of cost per foot cube.
In speaking of estimating by the cubing
system, it must not be understood that we
really think it prudent to calculate the
cost of buildings in this way, but only for
the sake of comparison, and as a very use
ful and often safely approximate guide.
Government architects and surveyors have

Generally
adopted the system, and in the

epartments of the public service there are
excellent opportunities for making com
parisons and tabulating results. Sir
William Harcourt in his questioning was
too sceptical to believe that such a system
could be depended on, and asked whether
any .builder in the world would take a
contract upon an estimate founded upon
cubing. We may answer that half the
estimates now made by architects and
surveyors in their private and public
capacities are made by cubing, and that
contractors are to be found who would
willingly take the risk of carrying out
work in that manner. The two most
perilous rocks upon which the cuber comes
to grief are those of taking a figure with
out the verification of experience, and not
making any allowance for internal elabo
ration of plan and decoration.
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ROOFS OF ALL AGES.

THE
HISTORY OF the roof, from its
most ancient form down to the vari
ousstylescommonat the presentday,

constitutes an interesting study, not alone
for those actively engaged in the roofing
buisness, but for the general reader aswell.
That the general public is taking a more
active interest in topics of this kind is evi
dent from the gradually increasing space
devoted to them by the daily newspapers,
it being a well recognized fact that the
amount of space given by a paper to any
particular subject may be regarded as a
fair index of the interest taken in it by
the readers of that journal. A forcible
illustration of this growing interest in

and covered with mud, Fig. 1, to the iron
shingle roof, Fig. 12, recently put on the
market in St. Louis, could be brought be
fore us we would have a pretty good
history of civilization.
This latter promises to take the place of
the ordinary shingle, or slate roofing. The
enameled shingle, as it is called, is simply
a thin iron dipped in a solution of granite
mixture. The iron sheet is placed first in
a pickle of acid for 12 hours. This eats
away all unevenness due to rust or other
causes, and leaves a perfectly smooth sur
face. The shingle is then dipped into a
solution of chemicals tor eight or ten min
utes and then baked. This has been sub-

tive man to thinking, and the first fruits
of this thought was the inclined roof cov
ered with clay to carry off the rain. Vitru-
vius, who wrote in the time of Julius
Csesar,says that roofs were so constructed
in his day by the uncivilized inhabitants of
Gaul and Spain. The old Ayras aresaid to
have used clay dried and laid on the tim
bers in this way. The Chinese, especially
favored by nature, used nothing but bam
boo, out of which alone they constructed
their houses, except occasionally when they
usedstonefor foundations. Great roofs were
made of thick bamboos bent and covered
with reed very ingeniously disposed. This
made a very close roof and afforded a per-

Fig. I.—A Hut Roof.

Fig. 2.—SpanishTUeandMethodof Laying.

Fig. 3.—CheapRoman Pan Tile.

Fig.. -Old Roman Clay Tiles, Showing form
of Jtint.

Fig. 5.—BronzeTiling

Fig. 6.—Form of MediievalTile.

L

Fig. 7.—Early EnglishRidgeTile.

Fig.9.—Roof of Ancient Times.

Fig. 10.—ChineseRoof.

sm,

Fig. 11.—Old-FasbionedShingleRoof.

Frg. 8.—Italian PanTile. Fig. IS.—Formsof ModernShingles.

trade topics upon the part of the public is
an article entitled " Roofs of the World,"
which appeared in the St. Louis Post-
Dispatch, and which is of such a character
as to justify its presentation herewith, to
gether with the illustrations accompanying
it. It is but proper to state that some of
the references to modern roofing should
not be read too critically.
Man is an inventive animal. When the
ancient Arya, or the Arya's progenitor, or
whoever else it was, formed the first tool,
that moment witnessed the departure of
the human current from the broad stream
of animal existence. One of the first ne
cessities of this manlike animal's existence
was shelter from the fury of the elements,
and as necessity was then, as now, the
mother of invention, we may say that the
first offspring of this ancient necessity was
some sort of a roof. If all the roofs ever
invented or used by man, from that made
of a few spars united together with twigs

jected to enormous heat, but, it is said,
resists the action of fire. It is of course
waterproof, and therefore proof against
the action of the atmosphere, as the metal
is never exposed. Besides, the many colors
made possible in the process of enameling
make it ornamental, and hencedesirable in
all buildings which pretend to an archi
tectural character.
In all probability the first roof that man
had was a cave which he shared with his
first cousins, the Simians, or perhaps it was
nothing more than the thick branches of a
tree. Out of these natural roofs came
the imitative forms, the artificial cave
called the cromlect and the hut of brush
wood. The first attempts were merely
erections of a few spars united together
with twigs. In a more advanced stage
walls of dried turf were erected and those
walls connected by means of timbers laid
horizontally, covered with weeds and
boughs. Rain storms soon set the primi-

fect shelter from the rain and heat. The
Assyrians, likewise having no forests, re
sorts to canes. These were formed into
arches, the curvature of which was fixed
by a wicker frame work made of reeds
placed vertically, horizontally and diagon
ally under the arch. On the arch were
placed smaller canes, and then a layer of
soft clay was placed on the top of the wall
on which the arch rested. When this was
dry another layer was added, and then
another, all following the curvature of
the arch until the whole was covered.
After this the canes were no longer
of use, and were usually removed. Al
though the supporting principle was the
arch, the roof itself was flat. These
structures are of the grander sort. Other
Assyrian roofs were of strong beams cov
ered with tiles or flat bricks. The Greeks
covered their houses with marble tiles or
terra cotta ribs. Rome was originally
roofed with shingles, which constituted a
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standing invitation to the great conflagra
tions which so often swept over the city.
About the time of the war with Pyrrhus
tiles of burned clay were introduced.
These were flat and thin—thinnest at the
lower end. The joints were covered with
a semi-circular or angular joint tile, the
whole having the appearance shown in
Fig. 4. The tiles were accurately fitted
and securely fastened to the rafters with
bonze nails. Where cheapness was re
quired a shallow pan tile was used with
a semi-circular joint tile, as shown in
Fig. 8.
With the introduction of the Gothic
style of architecture came necessarydevel
opments of roofing. The Norman roofs
were usually of steep pitch, showing the
whole of the cross framing of the timbers
used in them, and sometimesboarded on
the under side so as to form a flat or
slightly canted ceiling. Slates or tiles
were used as the outer covering. The
Chinese roofs all have a peculiar hollow
dip, Fig.' 10, reminding one of the tent,
and indeed it is possible that the China
menhave preserved the memory of an an
cient dwelling in their modern houses. It
is said, however, that the umbrella
sug- gests many of these Chinese house
forms.
Of the roof coverings in use the common
shingle, Fig. 11, is the most familiar to
Americans. It has been used for a long
time in all parts of the world. The
shingle, however, has been replaced by
other and bettermaterials in mostcountries.
It still lingers in the United States, princi
pally in the South, but the business of
shingle making is not a growing one. In
1880 there were 45 shingle factories in the
United States, of which 25 were in Ken
tucky, and others scattering through Indi
ana, Missouri, Pennsylvania and New York.
The capital employed was very small—
$17,000—while the value of the product
amounted to only $48,000. But of course
those statistics do not include the whole
shingle products. Like all statistics, they
omit the greater part of the truth. It is
probable that these figures are multiplied
many times by the mills in the pine forests
ot Wisconsin and Michigan. What is
called the shaker is simply an enlarged
shingle, so called because it was used by
the religious sect of that name.
The old-time thatch is still used in
many parts of England, although it has
been largely replaced by slate. It is not
without merit, being a non-conductor of
heat, and therefore warm in winter and
cool in summer. By English farmers it is
largely used as a roofing for dairies. It is
not very clean, however, and attracts ver
min, making frequent changes necessary.
In thatching, ordinary straw is first laid
on the roof beams in bundles and fastened
with spars. These spars are twigs of
willow, pointed and made pliable by being
dipped in water. A twist is given them
and the pointed ends are thrust into the
straw foundation. After the reedbundles
have been so secured the edgesarecombed
and cut and the eavestrimmed off smooth.
The ridge is sometimes made of mud, in
which plants and grasses are insersed to
prevent the earth being dissolved or
washed away by rain. On the western
«:oastof England and Ireland, where the
wind blows from the Atlantic, the whole
roof is saved from being blown away by
beiag anchored down with rocks fast
ened t« ropes or chains thrown over the
cabin.
Tin has been used in this country as a
roof covering, but it cannot resist the ac
tion of the climate. Although painted
twice a year it often happens that if the
coat of paint be broken the tin will be
found rusted away and the wooden struct
ure below exposed to the action of the
water.
At present slate is the most important
roofing material, or rather the material

most in demand. It is argillaceous, sedi
mentary rock which was deposited as clay
during the early geologic ages. Subjected
to enormous pressure the layers were
squeezed together in dense masses, while
by subsequent convulsions the particles
were arranged in fresh planes perpendicu
lar to the directions in which the pressure
was first exerted. Along these the slate
splits easily, and thus is furnished a
natural roofing material which is very hard,
and which absorbs little or no water. A
slate roof is one of the neatest possible
roofings, but though hard, is brittle and
easily broken. Besides, though called an
incombustible, it cracks and falls to pieces
at no very high temperature. Besides
they are not wind proof, and frequently
become loosened from their fastenings.
Lead, zinc and copper are used to some
extent for roofing purposes, the countries
in which they are in vogue outside the
United States being Russia, Canada and
many new settlements all over the world.
Although the first cost is considerable,
copper seems to be the cheapest of all
roofing material, except, perhaps, iron, if
the experiments in iron roofing are suc
cessful. Many copper roofs are found in
the East in good condition 50or 100years
old, while in Europe roofs of that material
500 years old can be found.
Tiles are a roof covering of very ancient
lineage, being used by the Assyrians and
Romans, as mentioned above. They are
used to some extent in England, but the
great tile roofed towns are in Italy and
Spain. The old Spanish tile, Fig. 2, was
very heavy, weighing sometimes as much
as 10 or 12 pounds. It is made of brick
clay about | inch thick, and is in the form
of a semi-cylindrical trough about 18
inches long. The pitch of the roof on
which these tiles were placed was slight,
and indeed it could not be otherwise, con
sidering the manner of laying the tiles.
The roof timbers being in the tiles were
laid in parallel rows, face upward, the
run of the lines being from the eaves to
the pole. Then on these were laid other
tiles with the curve up. It is the simplest
kind of roof covering, and with another
row laid lengthwise along the pole it be
comes very effective, especially in snow-
less climates. But being very heavy it re
quired sturdy walls and stout timbers to
support it. Sometimes the tiles were laid
in a bed of mortar, but more often were
placed directly on the wooden framework.
All the tiles used formerly in Mexico and
other parts of Spanish America came from
Spain, but they are now made extensively
in Mexico and California.
In localities which supplied laminated
stone the Romans roof their buildings with
stone tiles fastened with iron as slates are
used to-day. On their temples and other
magnificent buildings tiles of thickly
gilded bronze, Fig. 5, were used, which
produced a magnificent effect. Those of
the Temple of Vesta are especially men
tioned by Pliny as having beenof Syra-
cusan bronze, an alloy in great repute
among the Romans. Bronze tiles for small
buildings, such as this, were usually of
a pointed oval form something like the
feathers of a bird. Pope Honorius I, in
638, robbed these heathen temples of their
bronze tiles to cover the Basilica of St.
Pe,ter. From this they were stolen by the
Syracens, in 846, during their invasion. In
mediaeval times lead or copper in large
sheetswas used for the chief churches and
places in Europe, but in more ordinary
work clay tiles, Fig. 6, of a very simple
form were used. In this so called pan tile
each tile has a double curve, forming what
is known as a tegula and imbrex or gutter
and ridge both in one. Stone tiles were
also \ery common throughout the middle
ages. Pan tiles were first used in Fland
ers, the wavy surface lapping under and
being overlapped by the adjacent tiles.
The early English tile, Fig. 7, was an

angular ridge, the mode of laying being
precisely the sameas the Spanish tile, gut
ter and ridge being alternately placed in
position. A graceful form of pan tile,
Fig. 8, was used by the Italians. Each
tile showed a flat basin and curved
ridge.
At the present time clay tiles are the
ordinary roofing of England, and many
complicated forms have been invented to
keep out the rain. These are, however,
costly and do not on the whole answer
better than a plain, rectangular tile of
about 9x6 inches, fastened by two cop
per or zinc nails and well bedded on mor
tar mixed with hair. The English tiller-
ies are not only the largest in the world,
but the masters pay particular attention t j
the preparation of the clay. The first
stage in this preparation is the weathering,
the clay being thrown into pits, covered
with water, and softened. After being
taken out of the pits the clay is kneaded
and completely mixed by a revolving cast
iron spindle which carries a series of flat
steel arms, so arranged as to form by rota
tion a worm-like motion upon the clay.
In this way great cohesive power is given
it and the clay is then ready for the molds.
After molding and shaping they are put
in ovens for 88 hours.
In this country the manufacture of roof
tiles is a comparatively new industry, but
it is growing rapidly. With us, however,
the tiles are not of the pan or ridge shape,
but are flat and of various patterns, the
shield being the favorite. They are
usually of three colore, red, buff and
black, the buff being made of nearly pure
fire clay, and the red and black being col
ored respectively with oxide of iron and
manganese. They vary in size from 14 x
8} inches to 6 x 10 inches, and are fas
tened by galvanized iron or tin nails. It
has been objected to those tiles that they
are heavy and made of coarse clay, and
that, therefore, they will absorb moisture
so that freezing and thawing would cause
them to crumble. But these objections
have been met by improvements in manu
facture. One of the greatest advantages
of the tile roof is that it is a non-conduc
tor of heat, and, therefore, cooler in the
summer and warmer in the winter than
any other.

Utility in Architecture.

The very art element of architecture,
says Barr Ferree, in the June number of the
Popular Science Monthly, has been the
causeof its degradation. From the most
useful of arts, it has becomemostly orna
mental. From meaning and expressing
the utility of an edifiec, it has come to re
fer to its appearance only. The people
have forgotten that it arose from the
necessity of man for shelter, and view it
as a product of the study or of the studio
in which beauty and [esthetic effects are
the only ends sought, while utility, con
venience, expression of intention, have all
becomesecondary considerations. Nothing
could be more erroneous, nothing more
fatal to the production of sound archi
tecture. Architecture is not the product
of the imagination, but the result of ex
perience and foresight. The painter in
his studio, or the sculptor in his, has noth
ing to dictate to his thoughts or force them
into certain channels. His fancy is free,
and he allows it to carry him where it will.
The architect, on the other hand, is limited
by innumerable requirements and difficul
ties, all of which are real and physical,
and all of which must bo overcome before
his work can be a success. His creations
are not intended for the decoration of a
gallery, or to be preserved under glass,
but they must stand the test of time and
of climate, must bear a relation to the
manners and customs of the day.
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A RESIDENCE IN KNOXVILLE, TENN.

AVERY
CONVENIENTLY arranged

house of moderate cost is that shown

by means of the elevations, floor plans
and details presented upon this and the

following pages. The designs were pre
pared by George F. Barber of Knoxville,
Tenn., for Mr. George R. Wright, of
that city. The size of the house is 32
x 49 feet, the first story being 10 feet
and the second 9 feet 4 inches in the
clear. From an inspection of the floor
plans, it will be seen that there are four
commodious rooms and a reception hall

upon the first floor, while upon the second
are five sleeping rooms. The reception
hall, from which rise the main stairs, opens
directly tfpon the porch, while from it the
three principal rooms may be reached It
w-ill be noticed that the room directly in
the rear of the hall is intended to be used
as a sleeping room, and has opening from
it the bathroom. The reception hall is of
good size, measuring 12 x 17 feet, and is
finished in oak. The parlor, dining room
and bedroom on the first floor are finished
in hard pine. The remaining portion of
the interior of the house is painted. Four
of the rooms are provided with mantels
and fireplaces. The foundation is of brick,
the cellar extending under the entire house.
The joists for both first and second floors
are of 2 x 10, 16 inches from centers, while
the studding is 2 x 4, also 16 inches from
centers. The entire house is sheathed and
covered with building paper, making it
warm and tight. The roof is covered with
slate. A novel feature is the arrangement
of the front steps, which come under the
main porch roof. The chimneys are
topped with pressed brick in cement
mortar. This house was erected for
Mr. Wright in Knoxville, in the year
1889, at a cost of $2900. A perspective
view of the dwelling forms the subject
of our supplement this mouth.

Front Elevation—Scale,H Inch to theFoot.

First Floor. SecondFloor.

Scaleof Floor Flans, 1-16Inch to the Foot.
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Side (right) Elevation.

I:■.::||||'.-ft:IIft-III:::|::|:||||||:||ftft||||||::||||:||.

Side (left) Elevation.
A ResidenceIn Knoxville, Tenn. (SeePage 203). Elevations.—Scale, %-Inch to the Foot.
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Detail of Front PorchandBalconyRoof.

.4 Residence in Knoxville, Tenn. (SeePage 203.) Details.—Scale, % Inch to the Foot.
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COMBINATION TOOL CHEST.

A
NOVEL TOOL CHEST has recently
beenplaced upon the English market
by Messrs. Moseley & Sons, of 323

High Holborn, London, which is likely
to possessmore or less interest for car
penters and builders in this country.
An idea of the arrangement of this
tool ch«st may be gathered from an
inspection of Fig. 1 of the illustration?,
which represents the chest open. As in
dicated in the engraving, the device is a

York Central Railroad corporation asserted
their right to employ and discharge men
at their discretion, without dictation from
any source whatever— in short, to mauage
their own business as they saw fit. The
representative of an important labor or
ganization disputed the exercise of this
right, insisting that some 50 odd menwho
had been discharged " for cause" should
be reinstated in their positions. The offi
cers of the company claimed to have acted

Combination Tool Chest.—Fig. 1.—Open View.

tool cabinet with a carpenter's bench on
top 3 feet 6 inches in length, and, by the
addition of an extension piece at one end,
a practical carpenter's, joiner's or cabinet
maker's bench 5 feet in length is secured.
When the back tool rack is lowered it is
practically flush, leaviug a full, clear sur
face upon which to work. The lower por
tion of the chest is closed by two doors,
the inside of which are fitted with tools
ready for use. The back of the lower por
tion of the chest forms a tool rack, which
may be raised and lowered. On the right
hand side of the cabinet is a cupboard for
containing the extension piece and leg,
large planes, &c., while on the left are
three drawers for extra tools, &c. These
drawers are indicated in Fig. 2 of the illus
trations, which shows the appearance of
the tool chest when closed. In the front
is a long narrow drawer with compart
ments for nails, screws and the like. The
tool rack, which may be lowered and
raised as above described and which forms
the back ot the bench, is fitted with tools,
while the bench is fitted with a parallel
vise and bench stop. The extension piece
is somade as to fit in the front of the bench,
forming a compact carver's table, so that
when the operator is at work all the tools
are within convenient reach. The cabinet,
as shown in the illustrations, is made of
walnut and ash with a solid beech top.
The construction is so clearly indicated
that we have no doubt there are many
among the readers of Carpentry and Build
ing who will be able to obtain valuable
suggestions for a tool chest of their own.

with deliberation in what they had done,
contending that no retrograde step was
possible without breaking down the dis
cipline by which some 22,000 employees
were held as an effective working force.
The consequencewas that for at least two
full days the traffic of the New York Cen
tral trunk line railroad was suspended
and the whole Vanderbilt system threat
ened with serious consequences. The
officers of the company at once determined

range of industrial pursuits. Doubtless
Vice-President Webb and associates dis
tinctly saw the issue involved and compre
hended its deepsignificance. The Knights
of Labor, to whom the malcontents be
longed, had already been discomfited in
at least three memorable encounters, nota
bly on Gould's Southwestern systems, and
to surrender now was to abandon the field,
leaving the way open through all coming
time for strikes on the most trivial pre
text.
In two respects the strikers were radi
cally at fault. First, in failing to take a
position that was morally impregnable,
there being no real grievance. Second,
they were not securely intrenched within
their own organization. Lacking in either
of these particulars their causewas lost. It
must beobserved, in estimating the chances
of success, that there were internal dissen-
tions in the order. Either the chiefs of
the locomotive engineers and locomotive
firemen respectively were not in accord
with the general movement, and therefore
deliberately refused to co-operate, or they
timorously held aloof to await develop
ments, indicating a lack of generalship
fatal to the scheme.
Whatever the cause, it maybe assumed
with entire confidence that the Knights
have been routed "horse, foot and dra
goons," and that henceforth the principle
is established more firmly than ever that
the owners of a property, whether vast or
small, shall be allowed to manage their
own business in their own way and with
out dictation by men or organizations who
have no connection, directly or indi
rectly, with the interests which are at
stake. On the other hand, employeeswho
have a grievance, real or imaginary, are
entitled to be treated with clue considera
tion.

A genuine relic of Napoleon I has
been submitted to the competition of two
or three furniture brokers at Dover, Eng
land, in pursuance of a county court ex
ecution. The article is a walnut console
table, elaborately carved in the style of
the First Empire, and bearing the Im-

Fig. 2.—Chest Closed.

A Vital Principle Vindicated.

" Shall the employer conduct his own
business?" is a question that has been
answered in the affirmative during the past
month, with an emphasis that will be felt
in every trade and through all channels of
industry. The authorities of the New

to grapple with the difficulties by which
they were environed, and successspeedily
rewarded their endeavors.
It now becomes the duty of ordinary
sagacity and justice alike to acknowledge
that in the course of events herein de
scribed there has been vindicated a vital
principle, recognized through the whole

perial " N " encircled with armory tracery,
beneath a slab of marble, brown with age.
This memorial of past greatness was
knocked down to a broker for £4108. It
is said to have been part of the fittings of
Napoleon's cabin either on his voyage to
St. Helena or while he was awaiting at
Plymouth the decision of the Powers.
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Philadelphia Trade Schools.
The Master Builders' Association is ra
pidly pushing to completion the prepar
ations for the openiug of the trade schools
and an early date for this is expected.
The selection of Mr. William A. H. Allen
as superintendent is in perfect harmony
with the thorough and careful manner in
which the trade school committee have
conducted all the arrangements of the

proposed school. Mr. Allen is a man in
every way fully competent to undertake
the supervision of an institution of this
kind His life has been spent largely in
the United States Navy, in various branches
of the engineering department. He has
had considerable experience in teaching
mechanics and engineering at the Annap
olis Naval Academy and is amply qualified
for the undertaking.
Allusion has been made many times
in the columns of The Builders' Ex
change, to the projected trade schools to
be maintained by ana under the direc
tion of the Master Builders' Exchange
of Philadelphia, and the various affiliated
bodies are more or less aware of the
details of the plan upon which the schools
are founded. The experimental stage of
the trade school is past, and, follow
ing in the line which has been proved

so thoroughly successful by Col. R. T.

Auchmuty, of New York, the Philadel

phia institution is assureda brilliant future.
The builders and all practical men, whether
members of the Exchange or not, are keen
in the expression of interest in the under

taking and all seem anxious to assist so
laudable an enterprise in every way.

Notwithstanding all that has been said
on the subject, it would be impossible to
attach too much importance to the estab
lishment of this school. The time has
come when the errand boy period in the
life of the American youth who is bent

upon becoming a mechanic should be abol
ished, and when he should be not on'y
allowed but assisted to obtain a practical
and thorough education in the line of his
chosen trade. Heretofore young America
has been compelled to go through a long
and irksome apprenticeship, composed
largely of a kind of drudgery that was, in
a measure, useless to him. By the time
his apprenticeship was ended, while he

might possibly have become a good hand
worker, in many cases the lack of careful

grounding in the rudiments of his trade
has been a serious detriment to his com

plete knowledge of his work, and often
times to his success as well. It naturally
follows that a boy who has taken a course
of study, such as is prescribed by the

Philadelphia Trade School, and is then set
at work, as an apprentice, upon a build

ing, will, at the end of his term of appren
ticeship, be a much superior mechanic to
the boy whose term is spent in learning
from observation alone or from occasional

suggestions from his employer.
It is not intended to turn out finished
mechanics from the school, but to prepare
young men for the practice which makes
perfect in any branch of the building
trade. When the pupil is graduated from
the Philadelphia institution he has passed
a thorough and rigid examination, which
demonstrates that his study has been
of sufficient purpose to establish firmly
and correctly in his mind the principles
of his trade, and has taught his hands the
best methods of accomplishing his work.
He is then turned over to a master artisan
or contractor who engages his services at
a reduced rate of pay until the constant

practice of actual work has developed a

degree of skill sufficient to qualify him as
a competent machanic, capable of earning
a full day's wages.
The new feature of the school in ques
tion is that it will be under thesupervision
of a committee of actual and practical
trade masters— men who have been
selected from among the members of the
different branches of building as being
the most competent to advise in the
methods of instruction and to assist in the
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formulation of plans for most desirable
and beneficial results. This, as a new
feature, together with the tireless and
progressive energy of the members of the
Master Builders' Exchange, and the exam
ple and advice of Colonel Aiichmuty, will
confer upon the building trades' an ines
timable and lasting benefit, the magnitude
of which it is impossible to anticipate.
The National Association has advocated
the establishment of schools of this char
acter in the strongest terms, ever since its
foundation, and Philadelphia has set the
maik high.

The effect of the institution of these
schools is bound to be felt by every com
munity of builders in the country, and
the influence of this example must cot be
underestimated.

The National Association urges upon
every affiliated exchange the importance
of this work. Every association of master
mechanics in the United States, whether
affiliated with the National Association of
Builders 01not, should take up the matter
of proper trade instruction for our youth
and push it to such condition as shall in
sure every young man the best possible
oppoitunity to periect himself in the
knowledge of the trade to which he in
tends to devote his life. The ultimate re
sult is obvious. In place of ignorant and
unreliable foreigners,who canbe swayedby
the agitator into making all sorts of un
pleasant complicatiors in the labor mar
ket, we will have a race of skilled Ameri
can workmen, capable of thinking for
themselves and worthy of the considera
tion of the employer and the establishment
of such conditions between the two as
shall continually lessen and finally prevent
the present unsatisfactory state of the field
of labor.

Every filial exchange should at once
take ste| s to provide a trade school for
the young men of its vicinity. The de
tails need not be so elaborate in the
smaller eities as in Philadelphia, but the
same effect can be accomplished in pro
portion to the resourcesof the association
upon a much smaller expenditure.
A portion of the prospectusof the Phila
delphia Trade Schools has previously been
given in these columns, and a slightly
abridged repiint of the plan of conduct
ing eachclass is appended herewith :

CARPENTRY.

Therewill betwo eveningclassesin carpen
try and joiners' work, limited to ten young
meneach. Manual instruction will be given
to ClassNo. 1on Monday and Thursdayeven
ings, and to Class No. 2 on Tuesdayand Fri
day evenings, from 7.30 to 9.30oVlock, the
courseof instruction being the samein both
classes. Scientific instruction will begiven to
both classesevery Wednesday evening from
7.30to 9.30o'clock. Class No. 2 will not be
commenceduntil ClassNo. 1is full.
The young men in the carpentryclass are
showntheuse of thevarious tools commonly
usedin thetrade,great carebeing taken that
eachis heldand used in a workmanlike man
ner. After this hasbeenacquiredand boards
can besawedto a line and neatly planed,mor
tising and tenoning are taught. Then pan
els are framed, mouldings are put on and,
later, doorsandshuttersaremade. Partitions
are alsoset, floorsand partitions are bridged,
and flooring laid. A small frame houseis also
framed, sheathed,shingled,&c. This course
of instruction giveseachmemberof the class
a varied amountof work.
1he scientificinstruction includesthe mean
ing of thetermsusedin carpentry, laying out

a building from a plan, the framing of par
titions and roof trusses,strength of girders,
&c.

BRICKLAYING.

Therewill be two evening classesin brick
laying, limited to 15youngmeneach. Manual
instruction will be given to Class No. 1 on
Monday and Thursday evenings,and to Class
No. 2 on Tuesdayand Friday evenings,from
7.30to 9.3Uo'clock,the courseof instruction
beingthe samein both classes. Scientific in
structionwill be given to t oth classessevery
Wednesdayeveningfrom 7.30to 9.30o'clock.
ClassNo. 2 will not becommenceduntil Class
No. 1is full.
Practical bricklaying will be taught in a
thoroughmanner,leaving thequicknessto be
acquired alter leaving school. Instruction
will be in building 9, 18 and 18 inch walls,
turning corners and building intersecting
walls, building piers, flues, fireplaces,corbel
ling ard turning arches.
Scientific instruction will be given on the
thrust and equilibrium of arches,mixing and
propertiesof mortar and cements.

PLASTERING.

Therewill betwo eveningclassesin plaster
ing, limited to tenyoungmeneach. Manual
instruction will te givento classNo. 1onMon
day aLd Thursday evenings,and to classNo. 2
on Tuesdayand Friday evenings,frcm 7.30to
9.80 o'clock, the course of instructionbeing
the same in both classes. Scientific instruc
tion will be given to bcth classes every
Wednesdayevening,from 7.80to 9.30o'clock.
ClassNo. 2 will not be c(mmenceduntil class
No. 1 is fult.
Instruction in regardto thecomponentparts
of the n ateriHls necessaryfor each tuanch
will be fully impaited to thepupil while be is
applying the seme.
1. Instruction in lathing. Space between
laths. Number of laths to a course before
breaking cf j tints on plain surface ; a'so
breakingof joints overwindow anddoorheads
to preventcracking.
2. The use-ofbank and trowel. The taking
up of the mortar from the mortar bearden
the hawk will be practicedby thepupil over
themortarboard unlil he is thoroughly rrofl-
cient belorehe is allowedtoputmortaronany
surface; this is essentialto guaranteeclean
liness.
8, The applying of the mortar to wall, par
tition or ceiling surface,which is known as
scratchcoat, rougbirg on a fiist ccat, practic
ing on wall cr partition first. After thepupil
acquirespiofi<ier.cythenhewill beshownhow
to work on ceilings. The useof the scratcber,
ard the leavingthe first coat in a proper con
dition to receivethe secondcoat.
4. Second coating. Screeding, first, of
angles. How to handle the straight edge.
How the sereedingshould conformto where
window ard c!or,rcasings intervene. The fill
ing of the spacebetweenscreedsto make a
ptrfect surface. The i.se of the darby, the
proper faceto I e leit, the tubbing up and cut
ting out of angles,to leave the work m a con
dition to receivethe finishingcoatof thewhite
or hard finish.
5. Applying the white coat, the manner of
running on white coat beforeskimming upis
commenced,the necessityof running on the
while stuff-evenlyto guaranteea uniform sur
faceand lessenlabor in skimmingup, trowel
ing off the work, how to edgethetrowel, use
of and the proper applicationof waterwith
the brush ; particular attention to this is es
sentialon thepart of the instructor ; also the
proportions or plaster of paris and sand re
quired.
6. Hard finishing. How applied and the
differenceastoapplicationand finish, both as
to workmanship and material, as compared
with white coat.
7. The cutting of Quirks on corner or angle
beads. How a Quirk stick or tool is madeand
how applied.
8. Chamferedor beveledcorners. How run,
&c.
9. Sand finishing, or work left from under
the f.oat.
10. Cornicing, preparationof theceiling and
walls to receive the cornice. Traversing,
striking of line on ceiling, setting of strips.
Mitering, &c. Toolsnecessaryand the proper
appliance.

STONECUTTING.

There will be two evening classesin stone
cutting,limitedto 15youngmeneach. Manual
instruction will be given to Class No. 1 on
Monday and Thursdayevenings,and to Class
No. 2on Tuesday ana Friday evenings,from
7.30 to 9.80o'clock, the course of instruction
beingthesamein both classes. Scientific in
structionwill be given to both classesevery
Wednesdayevening, from 7.30to 9.30o'clock.
ClassNo. 2 will not becommenceduntil Class
No. 1 is full.
Instruction in plain and ornamental stone
cutting in freestoneandmarble will begiven

The course of instruction commenceswith
squaring an irregular block of stone. The
pupil is thenshownhow to finish the surface
in variousways, suchas rubbed, tooled,bush-
hammered, random pointed, tooth chiseled,
&c. He is thentaught to cut chamfers,simple
moldings,return moldings,raisedand sunken
panels,&c.

BLACKSMITH'SWORK.

Therewill betwo evening classesin black
smith's work, limited to eight young men
each. Manual instruction will be given to
ClassNo. 1on MondayandThursdayevenings,
and to Class No. 2 on Tuesday and Friday
evenings,from 7.30to 9.30o'clock, thecourse
of instruction beingthe samein both classes.
Scientific Instruction will be given to both
classesevery Wednesday evening, from 7.30
to 9.30o'clock. ClassNo. 2will not be com
menceduntil ClassNo. 1is full.
Instruction will be given in forging, filing
andchipping.
The instruction in forging will be in the
managementof the fires, in drawing down,
bending, shoitening, welding, splitting,
punching,chamfering, riveting, &c. In vise
work, the instructionwill he in filing to line,
fitting tonguesand grooves,chipping bevels,
scraping,ring work, &c.

HOUSEPAINTING.
Therewill be two evening classesin house
painting, limited to ten young men each.
Manual instru<tionwill hegiven to classNo. 1
on Monday and Thursday evenings, and to
class No. 2 on Tuesdayand Friday evenings,
from 7.30to 9.30o'eIoek, thecourseof instruc
tion beingthesamein both clashes. Scientific
instruction will hegiven to bothclassesevery
Wednesdayevening,from 7.S0to 9.30o'clock.
ClassNo. 2 will not he commenceduntil class
No. 1 is full. Instruction will be given in
painting,graining, lining, gilding, flatting,pol
ish white, &c. I.ach memberof this classwilt
beadvancedas rapidly ashis proficiency will
allow it beingrequiredthateachexerciseshall
bewell done before proceedingto the next.
Instruction will alto begiven in theharmony
of colors,mixing of colors,propertiesof oils
anddriers.

PLUMBING.

Therewill be Iwo eveningclassesin plumb
ing, limited to 25youngmenin each. Manual
instruction will be given to tlass No. 1 on
Monday andThursday evenings,and to Class
No. 2 on Tuesdayand Friday evenings,from
7.30until 9.30o'clock,thecourseof instruction
being the samein both classes. Scientific in
struction will be given to both classesevery
Wednesdayeveningfrcm 7:80to 9.30o'clock.
Themanual instructionwill consistof lead
seams,overcast joints, cup joints, horizontal
and upright branch and wipe joints, and
joints on pipe at various angles,wiping on
a stopcock, wiping on a ferrule, wiping a
flangeon a 2-inch pipe, putting an overflow
pipe in a safe waste, caulking, &c. At the
conclusion of this course miscellaneousand
fancy work, sandbends,traps, &c.
The scientific instruction will be upon the
properarrangementof serviceandwastepipes
anduponcrainageand ventilation,asfollows :
Soil anddrain pipes,trapping and ventilation
of soil and drain pipes,supplypipes,boilers,
tanks, fixtures, trapping and ventilation of
fixtures,mistakesin plumbing, pumps.&c.
Each young man is furnishedwnh a set of
tools and has his allotted place at the work
bench. The instructors,who are skilled me
chanics,follow a regular course. Each mem
berof this classis shown how his work should
bedone,and it is theduty of the instructor to
seethat it is doneneatlyand in aworkmanlike
manner. The solder is melted by means of
Bunsen burners supplied with gas. This
avoids the heat and unwholesomegases of
charcoal,or thedangerwhichmightarisefrom
a greatnumberof gasolinefurnaces.

Mid-Year Meeting.

Following out the recommendations
made at the last annual convention, the
president has decided to call a meeting of
the officers, direct' rs and committees for
consultation on work in hand, for prepara
tion of matters to be considered at the
next convention, and to prepare recom
mendations as to the policy which should
guide all builders in their relations toward
their workmen through labor oiganiza-
tions. The date of the meeting is fixed
for Monday, September 22, and the place
of meeting will be at the rooms of the
Building Trades' Club, 20 East Twenty-
first street, New York City. All officers,
directors, members of committees are
hereby notified of said meeting, and ear-



CARPEHTRYANDBuiLDING,
SEPTEMBER,1890. THE BUILDERS' EXCHANGE 209

nestly requested to be present. A full at
tendance is important.
By order of the president,

W. H. Sayward, secretary.

Animal Missionary Tour.

Pursuant with the plan by which it has
been the custom of the secretary of the
National Association to make an annual
visit to the filial bodies, and such other
associations as are desirous of an address
from him, Mr. W. H. Sayward is to
make the trip for the current year some
time in the latter part of September.
Due notice will be given the affiliated
exchanges by letter. Other associations
that desire a " talk " from the secretaryon
the benefits and purposes of the National
Association, will facilitate the arrange
ment of the route by addressing Mr. Say
ward as early aspossible at No. 164Devon
shire street, Boston, Mass.

New Exchanges.

Secretary J. B. Cook, Esq., of the Mas
ter Builders' Association, of Dallas, Texas,
has made application in the name of his
association for membershipm the National
Association of Builders.
Hitherto the National Association has
had no affiliation with Texas builders, and
the establishing of a filial exchange in
Dallas will greatly increase the field of the
national body.
The wider the representation is in the
annual conventions the more thoroughly
can the needs of the builder, all over the
country, be determined and more advan
tageously acted upon. The carrying of
the principles and practices advocated by
the National Association into so great and
progressive a state as Texas, must result in
an immense benefitto the conditions which
surround the builder.
The leven of uniform methods and prac
tices, such as have been proved the best
in the greatest number of localities, will
make itself felt in many ways. There are
a number of other cities in Texas that
should follow the example of Dallas, and
should have well organized exchanges in
which their builders might reap the bene
fits of association and harmonious relation
ship.
A letter has been received from Mr. A.
Kendall, of Oakland, Cal., asking for in
formation concerning proper lines upon
which to establish an exchange, saying
that it is the intention of the Oakland
builders to organize themselves into an
association.
The Builders' Exchange, of San Fran
cisco, held its first regular meeting August
0, 1890, at which time the by-laws pre
viously adopted were approved. The offi
cers of this Exchange are: C. C. Terrill,
president; W. N. Millar, vice-president;
M. J. Donovan, secretary; A. W. Star-
bird, treasurer, and C. C. Morehouse,
sergeant-at-arms.
This exchange has been organized on
what is practically the samegeneral plan
that governs the conduct of the associa
tions which compose the National Asso
ciation of Builders, and begins its career
with an excellent membership and every
promise of speedily becoming an impor
tant factor in the building world of the
Gate City.

An Interesting Letter.

The following interesting letter from
the secretary of the New York Chapter of
the American Institute of Architects, Mr.
A. J. Bloor, is indicative of such friendly
and intelligent appn ciation of the work
of the National Association of Builders
that it is herewith given to the individual
members of affiliated exchanges.

It is such expressions us these that foster
a feeling of brotherhood between the two
departments of building and help cement
the bond of relationship between the con
ception and the execution— the architect
and the builder:

New Yobk, August 8, 1890.
Dear Sir:—I am to-day in receipt of the
Fourth Proceedings of your associaIion,and
will take much pleasure in presenting the
pamphletto this chapterandmovingitsthanks
therefor, at its first regular meeting;which,
however,wffi not takeplacetill the fall.
For mvself, I may say that I havealready
examinedthepamphletsufflci»ntlytomakeme
hope that it will have a good generalcircu
lation, for it ought to be interesting alike to
capitalist,builder,contractor,material-vender,
handworkerand(hisbrotherandbrainworker)
architect. It has a direct tendency,through
the classificationresultingfromassociativedis
cussion,and in thesunlight of succeedingpub
lication, to separatethewolvesfromthe flock,
(andthereis no large association in which at
leasta few black sheepdo not grow up) and to
mokemoreeasyand pleasantthe daily walks
of co-workers; while, outside of those con
nected in any way with thebuilding art, it
doesits sharein emphasizingand reinforcing
the universal movementof these latter days
toward thesubstitution of the reign of peace
and industry for that of theonesidedcondi
tionsestablishedof old by the sword and the
predatoryhabits of thosein power.
In their reports and arguments Messrs.
Deeves, Sullivan, Pmssing, Campbell and
others show themselveswell-skilled in ob
servation, statementand dialectics. Debate
amongtheelite of thebuilding tradeson such
ever-presentquestionsastheeight-hoursystem,
lien laws, builders'sureties, sub-contracting,
industrial educationandmanual training can
hardly fail to beargoodfruit sooner or later;
while thepassage(as I understand)of a reso
lution looking to the union of employersand
employees in a society for promoting the
mutualunderstandingofeachothers'necessities
and rights, I regard asvery important; and
information of such a movementmust have
been specially grateful to the distinguished
prelatewhosebenevolentinculcationswereall
in the samedirection. »
I am glad the praiseworthy effortstoward
soundmechanicaltraining of myold acquaint
ance, Mr. R. T. Auchmuty, receive due ac
knowledgmentat the hands of your associa
tion.
With bestwishesfor its continuedusefulness
andsuccess,I am.

Yours, very truly,
A. J. Bloor.

Wh. H. Sayward, Esq., Secretary National
Associationof Builders. Boston.

Builders' Exchange News.
Boston, lOa**.

The alterationsin the Master Builders' As
sociationbuilding are progressing favorably,
with every indication of being successfully
completedat the specifiedtime.
The encampmentof the G A. B. brought
into Boston a number of membersof other
builders' associationsfrom various localities,
tnd the secretary had the pleasureof a call
from several, including Mr. F. W. Boyle, a
prominentmemberof theBuilders' Association
of Columbus,Ohio.
The striking carpentershave practically all
returnedto work, andare working nine hours
per day on the majority of contracts in the
city. Themenwho were forcedto seekwork
elsewhere,asthe result of thestrike, are work
ing nine andsomecasesten hours in the sur
rounding towns.
The old FreestoneCutters'Union, which was
locked out last February, have been using
every possiblemeansto securean amalgama
tion of the Progressive Association of Jour
neymen Stone Cutters, which was organized
undera setof joint ruleswith theContractors'
Association.
When the Progressive Association was
formedtheold union wasvery loud in its con
demnation,and did not hesitateto pronounce
theseverestjudgmentuponthe new organiza
tion. About August 1 the old union became
aware of the fact that the ProgressiveAsso
ciation had not only proveda successas an or
ganization,but had establisheda harmonious
relationshipbetweenthemselvesand the con
tractors,and weresecuringall the work thev
could do, under the most favorable circum

stances. Realizing the significance of this
condition of affairs to themselves,the old
union beganto takestepsto insurethe perpet
uation of their own organization,and have re
sorted to all sorts of schemesfor the accom
plishmentof their end.
President Lowrie, of the Progressive Asso
ciation, has recentlybeenapproachedby the
officers of the old union, who, with plausible
stories and statementsto the effect that the
Philadelphia ProgressiveAssociationwasanx
ious to join a national movement,requesteda
special meeting to consider the project of
amalgamatingtheProgressiveAssociationwith
theold union. The actionof the union wasso
suspiciousthat PresidentLowrie at oncewired
the Philadelphia associationand received in
reply a telegramsayingthat thestatementsof
the union were entirely without foundation,
andthat themostpleasingrelationshipexisted
betweenthe Philadelphiaassociationand the
contractors. In the light of this information
Mr. Lowrie refusedto meetwith theoldunion
underany consideration,andat oncesentword
to Springfield, Longmeadow and Worcester,
warning the membersof thenewassociation
to placeno faith in the statementsof the old
union and theirwalking delegates. Oneof the
nextmovesof the union wasto insert the fol
lowing advertisementin the BostonGlobe:

FREESTONE GUTTERS.
All anionmenarerequestedto keepawavfrom
Bostonuntitthislockoutinsettled, ptacenoconfl
uenceInptausibleandmisleadingadveitisement*.
Perorder. 3.F.S.C.A.of Boston.

andon August 16the following announcement
appearedin the samepaper:

ALL STONECUTTERSINVITED.

Those Applying for Card Before August 15
Admitted Free.

The Journeymen FreestoneCutters' Union
metat Bay State Hall last evening. The fol
lowing resolutionswereadopted:

Remlved,That a general invitation be ex
tendedto all practical stonecuttersin this city
andvicinity, who arenot alreadymembersof
this union, to join thisbody.
Resulted,That all suchwhomakeapplication
for cordprivilegewithin 14daysfrom August
15,shall receive a clear card without paying
any initiation feewhatever.
The Executive Committeereportedhaving
interviewed prominent membersof the Pro
gressiveUnion, and that theyhad expresseda
desireto affiliatewith theunion. Stronghopes
are entertainedthat thetwo bodieswill har
monizeon thequestionof wagesand hours of
labor per day.
The actionof the conventionin Philadelphia
wasratified by theunion.

The statementregarding the desireof the
membersof theProgressiveAssociationtoaffili
atewith the union is entirely false,and is sim
ply a part of the plan to absorb or crush the
neworganization. In view of the fact that the
old union, previous to theaction of the Free
stone Contractors'Associationwhich resulted
in the lock out, had closed its books and re
fused to admit any more members, at any
price, endeavoring thus to createan artificial
scarcity of labor in the market, the foregoing
offer to accept any and all stonecuttersas
members,free of any foe, is particularly sig
nificant, and fully demonstratestheweakness
of their presentposition.
In the latter part of July the FreestoneCon
tractors' Association expelledone of its mem
bersfor breachof therules, and this, together
with thegeneralconditionof the freestonecut
ting trade, resulted in the calling of a special
meetingof theMaster Builders' Association,at
which the following actionwas taken :

Boston, July 26,1890.
At a specialmeetingof the MasterBuilders'
Association,held this day, to considerexisting
labor complications in the freestonecutters
trade,andaction taken in relation theretoby
theFreestoneContractors'Association,of New
England, the following resolutions were
adopted:
Whereas, The FreestoneContractors' Asso
ciation, of New England, has addressedthe
Master Builders'Association,of Boston,in ref
erenceto a recentexpulsionof oneof its mem
bersonaccount of acts detrimental to the in
terestsof the body,and asks this association
to co-operatewith it, as far as possible,in
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maintaining the principlesaudpolicythey are Pl»lnburgh, Pa<
seekingto estnhlish. Anil. ,, »««•-•»»* * *.,. o m i ts
JVTierras,The saidassociationhasalsocalled Mr- J- M- McAfee, of the Builders Ex-
the attentionof thisbodyto a manifestoissued change,writes under the date of August 12,
to the old Journeymen Freestone Gutters' that stepsare beingtaken to securea building
Union, on July 14thinst., to theeffectthat the 0f its own,and that affairs relating to theas-

t^n bleated 'rffi. £ «"&'^wXt --«on aremovingalongaboutasusual,
eneesby arbitration, which refusal had com- The plasterersare having troublewith their
pelledthecontractorsto aid in theestablish- workmen, who are out on strike. August 1
raent of a new union of journeymen,which themenmadea demandfor an advancefrom
new union only they were boundto recognize
-asa body of authority:
Therefore be it Resolved,That the Master
Builders' Association of Boston, having been
put in possessionof the factswhich led to the
expulsion of Messrs.Walsh & Hughes from
theFreestoneContractors'Association,believes
that such expulsionwas justifiable, and that
all membersof this bodyshould governthem
selvesin accordancetherewith
Resolved,That the Master Builders' Asso-

$3per day to $3.50,with lathing dona The
contractorsagreed to concedetheextra wages
but not otherdemandsthat were madeat the
sametime. The strike is still onandno imme
diateprosoectof its settlement.
The following resolutionswere adoptedby
theMaster Plasterers'Association,July 18,and
nothing hasbeendonesince the first week in
August :

^aV^^i!l«T°Tratfhe'e?ntm?ifeS-° Resolutions adopted bt ihi Masterof the freestone Contractors Association in , , _Plasterers' Association of Pittsburgh,
Allegheny and Vicinity, at a stated
meeting, held july is, 1890.

relation to thestatusof theold union of jour
neymen,and believesit essentialto the interest
of the wholebuilding fraternity that the Free
stone Contractorsbesustainedin their efforts
to create a new union of journeymen upon
principles just and equitableto all concerned.
Resolved.That theMaster Builders' Associa
tion, in furtherance of this approval of the

They will employno member of the Jour
neymen'sUnion, No. 31,after August 2, 1Ki-Mt,
until theunion hasagreedto work for no tier-
sonwho isnot a memberof the Master Plast-

ac"ts'o*f"the"Fr^stoneConTractors"'Association erers'Associationof Pittsburgh, Alleghenyandvicinity.
That they will employ no member of the
Journeymen's Union, No. 31,unlessthey take
all restrictions off all apprentices. Respect'
full yours. A. Diem, President.
11.M. Moiiris, Secretary.

in existing labor complications,will useits in
fluencewith its memliers,with special trade
organizationsand with other builders'associa
tions throughout the country to sustain the
said actsand prevent any combinationwhich
shall tendto injure or destroythe life of the
new union referredto.
Resolved,That this associationis convinced
that, while it ismostdesirableto haveorgani
zations of workmen as an aid to secure the
establishmentof uniform and just methods,it
is undeniablytrue that almost all suchorgani
zations at presentexisting have assumed,by
virtue of their strength, certain rights and

Cs^Xve^Sn^ o^ed'iL templatedfor so,,e time, and is onethat seems
rights of others. to bring the Exchange into closertouchwith
Therefore, Until theseimproper methods

Manager.—Benj. F. Bennett.
Secretary—E. D. Miller.
Directors— E. L. Bartlett, P. M. Womble,
Jr., S. C. Sexton, Jr., Joseph M. Cone,N. H.
Creager, Hugh Sisson, B. F. Bennett.J. F.
Adams, James A. Smyser.
This companyis composedentirely of mem
bers of the Builders' Exchange. The object
is to erect a building, to be known as the
Builders' Exchange Building, in which the
Exchangewill have its home. This will ad
vancethe interestsof the Exchange by mak
ing it the center of all contractors, builders,
manufacturers, material men and others.
The building will containan exhibition room
wheremanufacturers can exhibit their prod
ucts. The building will also contain offices,
suppliedwith all modernconvenienceand ap
pliances, suitable for architects, counting
rooms,&c. The erectionof this building win
proveto bea goodpaying investment,besides
being of great importance to the building
trade and manufacturers, as well as to the
city. Our committee is now looking for a
suitablesitein the center of the city, and to
enablethem to makea suitable selectionit is
necessaryto know how much moneytheywill
havefor the purpose. You are thereforemost
earnestlyrequestedto give this matter your
promptattention,and to notify the secretary
fhe amount of stockyou will take. We now
have over $50,000subscribed, and wish at
least$125,000.Very respectfully,

E. D. Miller, secretary.
J as. A. Smyser, president.

St. Paul, tlimi.

The St. Paul Association has recently
changed its name from the Contractors'and
Builders' Board of Trade to the Builders' Ex
change. The changeis onethat hasbeencon-

and practicesare abandonedand their organi
zations readjusted upon principles of justice
and equity to nil, the unions cannot lie
recognizedandutilized by employers for the
goodsresultsotherwisepossible.
Resolved,That this associtionwill not only
sustain the Freestone Contractors' Associa
tion iu this endeavor,butwill peisistentlyurge
all othersspecialtrade associationsto secure
the establishment of similar principles in
workmen'sunions,to the endthat there may
besafeand proper ground upon which em
ployers and workmenmaymeetfor the settle
mentof all mattersof mutual concern.

A true copy. Attest :
Wm. 11.Sayward, Secretary.

otherorganizationsof the samename.
Building is at presentmoreactivethanusual
at this timeof theyear, and sofar no trouble
has occurred betweenemployers and work
men,either for lessworking hoursor for more
pay. Considerable bluster was indulged in
early in the seasonby someof theunions,but
no action was taken that in any way ob
structedtheprogressof work.

Baltimore, Itld,

The Builders' Exchange has been for some
time consideringtheadvisability of erecting a
building of their own for exchaugepurposes,
and theresult of their deliberationistheestab
lishmentof a corporate associationknown as
the Builders' Exchange Building Company.
The capital stock is $250,000,consistingof
2500sharesat $100pershare,andistobeowned
in the Exchange,all themembersbeing given

Wantiliigtoii, D. C.
The work on thenewbuilding beingerected
by the Builders' Exchange is being forced
ahead as fast as possibleunder thedirection
and supervisionof secretary King. Work on
the foundationsand vaults has already beeu an opportunity to subscribe. A large amount
completed, and the other portions of the hasalready beenplaced. It is thepurposeof
structure will becompletedassoonaspossible. tnis company,which is composedof certain
The active and thorough mannerin which members of the Exchange, to keepthe stock
the Washington Exchange has taken up and within the membership,one of the by-laws
disposedof thedesirableand beneficial possi
bihties of a builders' exchange reflects the
greatest credit upon secretaryKing and the
other energeticmembersof his association.
Nothing is reportedfrom theExchangeasof

beingthat in theevent of the stockbeingof
fered for sale,owing to theholderwithdraw
ing from theExchangeor for anyotherreason,
members of the Exchange must be first
given an opportunity to purchasethe same.

calitics.
importance to brother builders in other lo- The projected building is to be in everyway

suitable to the needsof the Exchange, and
will be finished in the fineststyle. The upper
portion of thebuilding will be usedfor offices
for builders and contractors,and on themain
floor will be located an exhibit of building
material similar to that of Philadelphia.
Every associationshould follow theexample
setby theseexchangeswho have built them
selvesa home. Nothingtendsto bind themem
bers togethermore, or to amalgamate their
commoninterestsasmuchasthecentralization
of all those interests into one locality under
one roof, and in which all have a mutual
pride.
The following is a copy of a letter in refer
ence to the Building Company, which has
been issued under the date of August 9, by
SecretaryMiller:

Cincinnati, Ohio.
The result of theunsettledcondition in the
labor market during the pastseasonhasbeen
manifestedin a reluctanceon thepart of capi
tal to engagein anythingmorethanabsolutely
necessaryimprovements.Manycontractshave
not beenundertaken,and theaverageof build
ing hasfallen considerably belowthat of pre
cedingyears.
Affairs in the Builders' Exchange are mov
ing alongaboutthesameasusual,with noth
ing new worthy of particular mention.

Portland. Maine.
Mr. T. J. Feeney,secretaryof the Builders'
Exchange,writes that everythingin thebuild
ing line is in a very favorablecondition.
Membersof his associationare all busy,and the following officersand boardof directors
thereis noapparentprospectof afalling off in President.—James A. Smyser.
bus:n-s. n«long as theseasonlasts. Vice-President.—Noble H. Creager.

IiHlliinapoll*, Ind.
The nowofficersof the Builders' Exchange,
whoseterm beganJune 1, 1890,are John C.
Pierson, president; Chas. F. Laycock, first
vice-president; William Kattan, secondvice-
president; August M. Kuhn, treasurer ; Geo.
W. Stanley, Secretary.
Recent enlargementand improvement of
the Exchange rooms have addedvery mate
rially to their attractivenessand given mem
bers increasedfacilities for transacting busi
nessunder more favorable conditions.
The situation in building circles is reported
as being very favorable, with all the mem
bers of the Exchange busy with many con
tractswhich will probably extend late into
the fall.
Indianapolishasescapedanyserioustrouble
with unions such as have disturbed opera
tions in other cities, and the active and
healthy condition of the businessis a strong
commenton the fallacy of strikesand like dis
turbances.

The Builder'sExchange Building Company,
of Baltimore City, hasbeenincorporatedwith

Raima* City.

Secretary McDonald writes that their new
building will be ready for a formal opening
early in September.
The buildersand contractorsof Kansas City
have thoroughly comprehendedthe value of
organization and of concentratingtheir com
moii interestsasmuchaspossible into one lo
cality. The new building will be the head
quartersof almosteveryassociationof a nat
ure allied to building in the city.
The importance of bringing the masters of
the various branches of what is practically
onebusinessinto constant contact with each
other is prolific of the verybestresults. Their
separateinterestsbecomemoreidentifiedwith
each other and greater harmony is engen
deredby the men in thedifferentdepartments
of the calling being continually thrown to
gethersocially and in a businessway .
The building businessgenerallyis in a very
favorable condition, and but little trouble is
beingexperiencedwith labor difficulties.

OmaiiH, Neb.
A letter from the secretary of the Builders'
and Traders' Exchange, Mr. D. J. Collins,
says that building is progressingfavorably
and that everything points to a profitable
season'sbusiness. The exchangegivespromise
of ultimately attaining a firm holdupon the
appreciationof the best builders, and mem
bers are looking forward to a visit from the
national secretary.

SI. LiOtll*, JIl),
SecretaryWalsh writes that the Mechanics'
Exchange is in a prosperouscondition both
numerically and financially, and that the
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present seasonhas been a favorable one for
building and theprospectsare very favorable
for the rest of the year.
A number of contracts were somewhatde
layed by thebrick famine, but at presentthe
membersof the exchange seemto have all
they can attend to and are looking forward
with pleasantanticipationsto the visit of the
secretaryof the National Association.

Philadelphia, Pa.
It is reported that the District Council of
Carpenters,of Philadelphia, hasdecidedto re
questall contractorsand employersto adopta
uniform scheduleof wagesSeptember1. They
askthat the pay of competentcarpeutersbe
$8 per day from date mentioned. It is the
intention of the carpenters to select com
mitteeswhich will presenttherequestto their
respectiveemployers, and in any event no
strike is contemplated.
The freestonecutters have form«d an asso
ciation embracing local organizations in all
the Eastern States,and theobject in this move
is said to be the establishment of more uni
form rules and practicesfor the government
of their trade.
A schoolof architecture is to beestablished
in connectionwith theUniversity of Pennsyl
vania,and will be openedwith the commence
ment of the regular fall session. Such a
branch has been maintained by the Towne
Scientific School since1874,but thenewinsti
tution is to cover more technical and higher
instruction. The faculty of the new school
will have its classes instructed by well
known builders and contractors, besides
the regular professors, on such topics as
will give students the best knowledge of
the practical side of their studies. A school
of practice is to be a feature, and will
be thoroughly equipped with

'
tools and ma

terials to facilitate the study of the various
branches of building, designing, drafting,
moldiug, &c. This school, together with the
tradeschoolsalludedto elsewherein this issue,
will provideunequaledopportunity for young
menwhodesire to embraceany of the trades
or professions taught, to secure a thorough
education.
Matters pertaining to the Master Builders'
Exchange are running along about as usual,

with nothing of particular interestto builders
worthy of mention.

Ex-President of the National Association,
John Si Stevens,andwife expect to sail for
home from Liverpool September 24, on the
steamerCity of Chicago. Mr. Stevenshasre
coveredfrom the temporary illnesswhich in
terrupted their journey for a time, and has
fully regainedhis usual health.
Mr. H. F. Kiel, of theMechanics'Exchange,
of St. Louis, with a friend, madea pleasant
call on thesecretaryof theNational Association
during the recentencampmentof theG. A. 1!.
in Boston. Mr. Kiel expressed himself as
much pleasedwith the Boston local associa
tion, and spokehopefully of the prospectof his
exchangesoonhaving a homeof its own.
During thepastmonth a coupleof Philadel
phia gentlemenwalked into the Master Build
ers1Exchange, of Boston,and asked to see
somesamplesof asphaltfor paving purposes.
When it wasexplainedto themthat at present
therewas no building exhibit in connection
with the Boston Exchange, they wereamazed
to learn that builderscould exist without such
aninstitution. Oneof thegentlemenremarked
that it would be impossibleto compute the
benefitto the contractor and dealerboth that
was derivedfrom thatdepartmentof thePhila
delphiaExchange.
Mr. D. W. C. Belleville,first vice-presidentof
the Builders' Exchange, of Cincinnati, Ohio,
hasbeenmaking the G. A. R. rally in Boston
the occasion of a visit to New England.
The secretary of the National Association
wastherecipientof a pleasant call from Mr.
Belleville, who is an active member of the
Cincinnati Exchange,and much interestedin
thework of thenational body.
The Master Builders' Exchange, of Phila
delphia,loses in the recent death of William
S. McGinley, oneof its most highly esteemed
and most useful members. Mr. McGinley's
death wasparticularly sad, he having been
ill only five days,and a weekprevious to his
deceasewasattending to businessin his usual
health Oneof thedirectorsof the Exchange,
and at all times one of the most active and
earnest of its membere,Mr. McGinley wasa

man whoseabsencewill be felt and whose
death is theoccasionof great lossto hisfriends
andassociates,aswell as to the National As
sociation,in whichhetookthegreatestinterest.
At a special meeting of the Builders' and
Contractors' Association, of Victoria, Aus
tralia, heldfor thepurposeof consideringthe
Lien bill, June 17,in Melbourne,Mr. Edmund
Hunt, editor of theBuilding and Engineering
Journal, gavea short history of the lien law
movementin thecolonies,and producedcopies
of the various bills which have been intro
ducedinto the various legislaturesfrom time
to time. He claimed that Victoria was the
first to movein thematter,a Lien bill beingin
troducedinto theLegislative Assemblyby Mr.
A. Michie as far backas 1856. The scopeand
fate of thevarious measureswere also dealt
with. He urgedthat a Lien bill to beany ser
vice shouldnot go further than the principal
contractors,and that if the lien was to be of
any practical value it musthaveprecedenceof
anyunregisteredlien of abank, and in support
of thesecontentionscited theexperienceof the
American builders,who had found that a bill
on thelineshehad indicatedwasworkedsatis
factory to all parties,but that a very compre
hensivemeasure,which attemptedto protect
everybody,succeededamirably in protecting
nobody. In conclusion,Mr. Hunt mentioned
that it had beenhis intentionto dealvery fully
with the American aspect of the question,
holding, as he did, that an ounceof practice
was worth a ton of theory, but that upon
taking up the last annual report of the
National Associationof Builders of theUnited
States of America, the previous evening, he
found that two excellent papershadatready
beenpreparedfor him,andpreparedmoreover
by recognizedauthorities upon the question.
The first paper to which he would call their
attention was that read before the National
Convention by Mr. Geo.C. Prussing, of Chi
cago,111.,which was about as completeand
thorough a condemnationof the law in any
shapeor form as could possiblybeconceived^
The argumentsof both Mr. Prussing andMr.
Deeveswere given in full.
Mr. Hunt very kindly furnishestheNational
Association regulary with a copy of the
Journal, and it is from its columns that the-
foregoinginformation was obtained.

NEW SCHOOL OF ARCHITECTURE.

THE
FOLLOWING details of the course
of the School of Archil ecture of the
University of Pennsylvania, which

havejust been given out, will be found of
interest to a largeclass among our renders:
The preliminary details of the organization
of the New School of Architecture, to be
openedat the University of Pennsylvania in
the fall, have now been largely completed,
and the authorities of the university n"e
enabled to announcea programme that will
challenge comparison with any school of
its class in the country. Representatives
of the faculty have inspected some of the
more important archit<ctural schools in
this country with a view of obtaining the
latest and best views on methods in vogue
elsewhere, and an examination will also
be made of the larger schools of Europe,
it being the intention of those having the
affairs of the school in hand to leave no
step untaken that will add to the strength
of and value of the work they have under
taken. The course of study provides full
theoretical, practical and artistic instruc
tion as a foundation for professional work.
While it is essentially a technical school,
it has not been forgotten that a successful
architect must be a man of broad culture,
and therefore a limited number of general
studies have been retained which will
serve as a basis for such training. Special
attention will be given to practical work,
it being the intention to give the student
a knowledge of practical matters, impor
tant and necessaryto architects, but which
is frequently difficult to acquire in an

office. Ilt fact, the p'ur.s ;;W I'lv outlined
include u greater prupi'ri ion of practical
work than is to be found in other archi
tectural schools, and it is this which will
give tiic new school an individuality of
its own.
With the exception of those who arc
members of the faculty by virtue of their
office in the university, the school is en
tirely under the charge of men who have
had long and thorough training in practi
cal questions of architecture. The fac
ulty is composed of Dr. William Pepper,
provost of the university, and ex-officio
president; Dr. Horace Javne, Dean of the
college; Mr. Theophilus P. Chandler, Jr.,
director of the school ; Mr. Thomas W.
Richards, professor of architecture, and
Mr. Charles E. Dana, professor of art.
Mr. Chandler is one of the foremost archi
tects of Philadelphia, and has erected
many of the more important buildings
built here in recent years. His reputation
is more than local, and the excellence of
his work is sufficient guarantee of the
thoroughness with which the school will
be conducted. Prof. Richards, who is
also a trained architect, has occupied the
chair of architecture in the university for
someyears, and brings to the school the
knowledge of a practical architect and the
ripe experience of a successful teacher.
Mr. Dana is an accomplished water color-
ist, and will have charge of that branch of
instruction. In addition to thesegentle
men, who make the regular faculty, the
school will have the advice and assistance

of a number of well-known architects in,
Philadelphia who will lecture on special
architectural subjects, and also in ameasure-
supervise a portion of the practical work
of the students. The university will thus
be able to offer not only a technical course
provided by its own instructors, but give
almost as much office training or its equiv
alent, as would be obtained by one work
ing in an office exclusively
The lecturers already secured include
Mr. Frank Furuess, .Mr. Wilson Eyre, Jr.,.
Mr. Frank Miles Day, Mr. JosephM. WiU
son, Mr. Addison Hut ton, Mr. John
Stewardson and Mr. Barr Ferree. In ad
dition to the lectures to be given by these
gentlemen, arrangements have been made
to supplement them by lecturesby contract
ors, builders, plumbers, &c. The school
will therefore be in every sense, a practical
school of practical men for practical work.
The technical and practical studies are
distributed throughout the whole four
years of the course. In the first year
greater time is allotted to general studies
than in the last three years, but the archi
tectural work is continued from the begin
ning Candidates for admission are re
quired to pass an examination in English,
including grammar, composition and the
reading of certain standard books, in the
history of the United States and a portion
of ancient history and mathematics, arith
metic, algebra and plane geometry. In
addition they must show ability to sketch
some ordinary object in a satisfactory
manner, and produce drawings indicating
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familiarity with the use of mathematical
drawing instruments. In the first year
instruction is provided in English, mathe
matics, chemistry and French. The work
on drawing is begun with a thorough
course in geometrical, isometrical and
free hand drawing and exercises in simple
architural design. In the second year the
studies in English, French and mathe
matics are concluded, additional time
given to drawing and the technical studies
increased by lectures and recitations in
physics t.nd applied chemistry, the latter
being a course especially adapted to archi
tectural work and dealing with the chem
ical and physical properties of materials,
stones, bricks, mortars, cements, &c. ,
wh'le in physics special attention is given
to electricity, light and acoustics In the
third year the volume of technical studies
is much increased. The work in physics
is concluded with practical work in the
physical laboratory and an extended course
in engineering begun, including exercises
in surveying. Like the chemistry of the
second year this course has been especially
devised to meet the requirements of the
architectural students. Further progress
is made in drawing and water color and
lectures on the history of architecture be
gun. The students have previously fami
liarized themselves with this portion of
the subject by reading Fergusson's His
tory of Architecture during the first two
years. In the fourth year's courses in so
cial science and geology are offered en
gineering, including sanitary engineering,
completed; specifications, contracts, esti
mates, &c., considered and the history of
architecture and ornament concluded.
Throughout each year ample facilities
are afforded for practical work in the
workshop, including demonstrations and
exercises in carpentering, construction,
bricklaying, plastering, tin work, &c , the
object being to make students familiar
with the physical properties of materials
and tools. Weekly exercises in modeling
are also provided nnd visits made to tech
nical establishmentsand buildings in prog
ress of construction, at stated intervals.
Work is not interrupted during vacation,
but students are required to pass a certain
amount of time in an architect's office or
to produce a certain quantity of work.
Arrangements have also been made for
lectures on allied subjects, as landscape
gardening and archaeology.
Large and commodious rooms have been
secured for the use of the school and they
will be fitted up with all the improve
ments that long experience and careful
study can suggest. The beginnings of a
collection of photographs and casts have
already been formed and provision made
for securing a proper collection of books
and drawing models. Arrangements will
also be made for practical work, under the
supervision of the university's own in
structors. The plan of the work of the
school, as here outlined, is a broad one,
but it is impossible to undertake it on a
less generous basis. Though the prelim
inary announcement has but just been
made, the future prospects of the school
point to a successful future.

Hours of Labor for Carpenters.

From a reoent issue of The Carjienter
we clip the following :

EIGHT-HOURCITIES.
Below is a list of the citiesand townswhere
carpentersmake it a rule to work only eight
hoursa day :

Louisville, Ky.
Milwaukee,Wis.
Manitou Springs, Col.
New York, N. T.
Oakland,Cal.
Fensacola,Fla.
Portland, Ore.
St. Louis, Mo.
San Antonio, Tex.
San Francisco, Cal.

Alameda,Cal.
Austin, 111.
Albina, Ore.
Berkeley,Cal.
Brighton Park. 111.
Brooklyn, N. Y.
Carondelet,Mo.
Chicago,111.
ColoradoSprings,Col.
Denver,Co'o.

Duluth, Minn.
East. St. Louis, ill.
Grand Crossing,111.
Hyde Park, 111.
Indianapolis, Ind.
Jeanette, Pa.
Kensington, 111.
Los Angeles,Cal.

San Jose\ Cal.
San Rafael, Cal.
South Chicago,111.
South Denver,Col.
Town of Lake, 111.
Whatcom,Wash.
West Troy, N. Y.
Winona, Minn.

Total 36cities.
NINE-HOURCITIES.

Below is alist of the citiesand towns where
carpentersmakeit a rule to work only nine
hoursa day :
Allston, Mass.
Atlantic City, N, J.
Arlington, Mass.
Asheville, N. C.
Aftoria, Ore.
Auburn, N. Y.
Auburn, Me.
Ann Arbor, Mich.
Allegheny City, Pa.
Albany, NYY.
Atchison, Kan.
Austin, Tex.
BakersSdd, Cal.
Bath Beach,N. Y.
Buffalo, N. Y.
Bryn Mawr, Pa.
Butler, Pa.
Bayonne,N. J.
Blaine, Wash.
Braddock, Pa.
Bradford, Pa.
Bridgeport. Ohio.
Bradford, Mass.
Bellaire,Ohio.
Belleville, Canada.
Baltimore,Md.
Boston,Mass.
Bridgeport, Conn.
Brockton, Mass.
BeaverFalls, Pa.
Brookline, Mass.
Bellevue,Pa.
Chelsea,Mass.
Chester,Pa.
Columbus,Ga.
Cincinnati, Ohio.
Camden,N. J.
Concordia,Kan.
Columbia, S. C.
Cohoes,N. Y.
Columbus,Ohio.
Cambridge,Mas.
Charlestown,Mass.
Coraopolis,Pa.
Cleveland,Ohio.
DeeMoines,Iowa.
Dover, N. H.
Detroit, Mich.
Denison,Texas.
Dedhatn,Mass.
Dorchester,Mass.
Duquesne,Pa.
Dallas,Texas.
East Boston,Mass.
East Liverpool, Ohio.
East Saginaw, Mich.
East Orange,N. J.
East Portland, Ore.
Elizabeth, N J.
Findlay, Ohio.
FishkUl, N. Y.
Fresno,Cal.
Frankford, Pa.
Fort Worth, Texas.
Fort Wayne, Ind.
Fitchburg, Mass.
Franklin, Mass.
Greensburg,Pa.
Gloucester,Mass.
Greenville, Pa.
Germantown, Pa.
Homestead,Pa.
Hartford, Conn.
Hot Springs, Ark.
Halifax, N. S.
Haverhill, Mass.
Hoosick Falls, N. Y.
Hyde Park, Mass.
Hoboken,N. J.
Holyoke, Mass.
Hingbam, Mass.
Highland Park, 111.
Jacksonville, II1.
Jersey City, N. J.
KansasCity, Mo.
Kearney, Neb.
Knoxville, Term.
Kingston, N. Y.
Lawrence, Mass.
Little Rock, Ark.
Lowell, Mass.
Lynn, Mass.
Leominster,Mass.
Lafayette, Ind.
Lancaster, Pa.
Lewiston, Me.
Long IslandCity, N.Y.
Lincoln, Neb.
Springfield, Mass.
Seattle,Wash.
St. Augustme,Fla.

Stoneham,Mass.
Somerville, Mass.
San Rafael, Cal.
St. Catharines,Ont.
San Bernardino,Cal.
St. Paul, Minn.
Santa Cruz, Cal.
Santa Barbara, Cal.
Saginaw City, Mich.
Stockton,Cal.
Sacramento,Cal.
SheepsheadBay, N. Y.
Springfield, Ohio.
Taunton, Mass.
Toronto, Ohio.
Toledo,Ohio.
Toronto, Ont.
Trenton, N. J.
Trinidad, Col.
Troy, N. Y.
Tacoma,Wash.
Tarentum. Pa.
Turtle Creek, Pa.
Union Hill, N. J.
(Jniontown, Pa.
Utica, N. Y.
Vancouver, B. C.
Verona, Pa.
Vicksburg, Miss.
Victoria, B. C.
Visalia, Cal.
Wellsburg,W. Va.
Winthrop, Mass.
Windsor, Can. (Ont.)
Weymouth,Mass.
Waltham, Mass.
Waco, Texas.
Worcester,Mass.
Washington, Pa.
Wilmington, Del.
Whitman, Mass.
Woburn, Mass.
Winchester, Mass.
Wheeling, W. Va.
Washington, D. C.
Wilkinsburg, Pa.
Winnipeg, Man.
Yonkers, N. Y.
Youngstown, Ohio.
Marlboro, Mass.
Manayunk, Pa.
Maiden,Mass.
MUlville, N. J.
Media. Pa.
Marblehead,Mass.
Manor Station, Pa.
Monongahela,Pa.
Memphis,Tenn.
Mt. Vernon, N. Y.
Martin's Ferry, Ohio.
Meriden, Conn.
Mobile, Ala.
Muskegon,Mich,
McKeesport,Pa.
NewBritain, Conn.
Norfolk, Va.
Newport, R. I.
Nyack, N. Y.
Norwood, Mass.
Natchez, Miss.
N'wGumberlund.W.Va
New Castle, Pa.
New Haven, Pa.
Norristown, Pa.
New Rochelle,N. Y.
NewWestminster,B.C.
Newark, N. J.
Natick, Mass.
Newton,Mass.
Newburg, N. Y.
New Bedford, Mass.
New Albany, Ind.
Oswego.N.Y.
Ogden,Utah.
Olean, N. Y.
Ottawa, Can.
Oneonta,N. Y.
Ontario, Cal.
Omaha,Neb.
Orange,N. J.
Peterborough,Can.
Pueblo, Col
PortTownsend, Wash.
Passaic,N. J.
Plymouth, Mass,
Portland, Me.
,Port Angeles,Wash.
Pougbkeepsie,N. Y.
Pateison, N. J.
Philadelphia, Pa.
Plainfleld, N. J.

South Omaha,>teb.
Saleui, Mass.
San Leandro, Cal.
Santa Ana, Cal.
Santa Rosa, Cal.
St John's, N. B.
St. Joseph, Mo.
Salt Lake City, Utah.
Schenectady,N. Y.
Syracuse,N.Y.
Scottdale,Pa.
SpokaneFalls, Wash.
Sharon, Pa.
Staten Island, N. Y.
Stoughton,Mass.
Total

MISCELLANEOUS.

Pittsburgh, Pa.
Pierre, S. Dak.
Pasadena,Cal.
Porterville, Cal.
Peoria, 111.
Quincy, Mass.
Rochester, Pa.
Richmond, Va.
Rock Island. 111.
Rondout,N. Y.
Roxbury, Mass.
Rochester,N. Y.
Revere,Mass.
Riverside, Cal.
S. Framingham, Mass.

284cities.

Hours.
Biloxi, Miss 57
Bloomingdale,Hi.. 59
Bradford, Pa 59
Davenport, Iowa.. 59

Hours.
Lebanon, Pa. 59
Lake Linden, Mich. 58
Marquette,Mich.... 58
Quincy, 111 59

Hamilton, Ont 55!Siubenville, Ohio... 53
Haverstraw, N. Y. 59 Salamanca,N. Y. . 59
Jackson, Tenn 591Somerville, N. J 59
Total 14 cities.

How to Test a Wall's Dryness.

Gelatine, according to an exchange, is a
capital means for ascertaining whether a
wall is thoroughly dry or not. The sheet
gelatine of commerce is tne best for the
purpose. The thinnest piecesareselected;
they are soaked in water for about a quar
ter of an hour, until they are quite soft,
spread out flat on a greased sheet of glass
and stretched with the finers until any
folds and creases that may exist ire
smoothed out and the whole is made as
thin and as uniform as possible. The
sheets are then dried in the air, rough or
uneven edges' are trimmed off and the
whole cut into strips about 4 inches long
and 2 inches wide, for use in testing. If
kept flat in a dry place, thesegelatine strips
are very sensitive to moisture. If a wall
is suspected of being damp, without show
ing it outwardly, a slip of gelatine is
moved slowly over it
,

near the surface,
but without touching it. If any damp
spots exist, they are immediately indicated
by the curling of the gelatine as it passes
near them.

NEW PUBLICATIONS.

Practical Sanitary and Economic Cook
ino. Adaptedto Persons of Moderate and
Small Means. By Mrs. Mary Hinman Abel.
190pages. Bound in stiff board covers.
Published by the American Public Health
Association. Price, 40cents.
In the year 1888 Mr. Henry Lomb, of
Rochester, N. Y., offered, through the
American Public Health Association, two
prizes on the subject indicated by the
above title. This offer brought out some
thing like 70 essays, which were carefully
considered by a committee of award. The
decision of the judges was announced at
the sixteenth annual meeting of the Amer
ican Public Health Association and was in
favor of Mrs. Abel, to whom was awarded
the first prize of $500. This little work

is the first prize essayand is, in effect, a

cook book adapted to the needsof persons
in moderate circumstances. The author
presents what she has to say in a simple
and lucid manner, and has succeeded in
the difficult task of making clear to the
unscientific mind someof the fundamental
principles upon which the preparation of
food depends.

William Orr, Trenton, N. J., is the
patentee of a metallic lathing, which con
sists of a seriesof rods extending from one
to another of adjacent beams and secured
at their opposite ends to the flanges of the
beams. The tension of the rods is ad
justed by means of nuts secured upon
their ends. These rods hook around the
flange of the beams and to the rods is se
cured the metallic lathing.
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CORRESPONDENCE

Designs In Woodwork.
From A. D. F., Auburn, Cal.— I take
the liberty of sending the editor of Car
pentry and Building some designs which
may be of possible interest to readers of
the paper. The one shown in Fig. 1 of
the sketches represents a design for a
cupboard intended for the wall between

the proper proportions of coffins, I take
the liberty of submitting a rule which I
have used and which was given me by an
old carpenter. The swell of the coffin

-IIHJHn

Designs in Woodwork.—Drsijn for Cup
board.

the dining room and the kitchen. It is
provided with doors opening into both
rooms. The design shown in the sketch
represents the dining room side. It is
cased up in the same style as the doors of
the room with pilaster finish. The upper
part has shelves, while the lower portion
contains five drawers. The large drawer

Sketch Submitted by " H. L. S."

should he at one-third of its length and
its width one-fourth of the length. The
width -at tSe head of a coffin 6 feet long
should be 8 inches and at the foot 7 inches,
with other sizes in proportion. The ac
companying sketch may be of service in
making my meaning clear. The dimen
sions give- -ire for persons of ordinary
size. The depth of a 6-foot coffin should
be 12 inches, and it should flare 1J inches.
Smaller one3should be made in the same
proportion.

Framing " Barn.
From E. 8. L., Columbus, Ohio.— I see
so much said in Carpentry and Building
with reference to framing barns that I am

Fig. 2—Design for Mantel.

is designed for table cloths, while the four
small ones are for other table linen. The
kitchen side may be finished to correspond
with the woodwork of that room. In Fig.
2 of the sketches is shown a design for a
mantel which may be made of either hard
or soft wood according to the preference
or taste of the one making it. — .

' . m

making Coffins.
From H. L. 8., Colorado Springs, Col.
—In answer to "T. B.," of Headingly,
Mass., who inquired in a recent issue of
Carpentry and Building with regard to

As the strain is all from the inside out
ward, the side and end walls are the parts
of the frama which should be the best pro
tected against pressurefrom within. This
brace would simply pull out of the mor
tise instead of offering any resistance. In
the sketch which 1 inclose I have endeav
ored to illustrate the m inner in which I

cons'rained to contribute my mite to the
general fund. I would say to ''E. A. R,"
West Alden, N. Y., that as he invites
criticism I hope he will not feel offended
at what I am about to say. His frame
would do if it had anything to keep it
from spreading, but as it is I am afraid by
the time it is filled to the plates once or
twice with hay or grain he will find it be
ginning to spread, if it does not go to
everlasting smash altogether. The long
brace C C, which he has run from the
beam to the purlin posts, would in the
center bents offer no resistance whatever.

//4
y

// C\ViJjL. b\

7 \
Method of Framing a Barn, Suggested by

" E. S. L."

think the evil may be remedied. The
spur posts A A are framed into the beam
B B. This beam should not be less than
6x8, and framed into the posts with 6 x
2 inch tenons, running clear through the
posts, with at least three 1-inch draw
bores. This is done so that when the
pressure comes on the sides, and the posts
begin pulling on the beam, the tenon will
be strong enough to bear the strain. The
manner in which the spur posts hold the
beam renders it utterly impossible for the
beam to give in the slightest degree,unless
the purlin post gives way at the sametime.
This it is not likely to do, as the spur post
relieves it of nearly all except the upward
strain. A collar beam framed in at the
point indicated by the dotted lines would
make the frame much stiller without in
terfering in the slightest degree with the
hay fork tracks.

Graphic Demonstration or Euclid
First 47.

From D. J., Calgary, Hf. W. T.—l in
close a sketch of what I consider a Chinese
demonstration of Euclid First 47, which
I drew in order to fix it in my mind. Be-

Sketch Accompanying Letter from
" D. J.',

fore I had completed the sketch, I thought
it might be of possible interest to some of
the readers of Carpentry and Building, as
more than half the carpenters have never
studied Euclid and do not know this im
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portant proposition. I think, however,
that they can readily understand it from
the demonstration which I give. Referring
to the sketch, let A B C be a right angled
triangle. Upon A B describe the square
ADEB; upon C A describe the square
C B I H; then C B I H will be equal to
the two squares A B D E and C G F A.
Make A B J K equal to the squareof A B.
Make JLHM equal to the squareof C A
and C B I H equal to the square on C B.
The part C A B, of the square A B K J, is
equal to B I K, and the remaining parts
outside the square C H M is equal to II L I,
and if these parts were turned around on
the points which join them, they would fit
in and fill up all the space of the square
CBIH. Therefore, in any right angled
triangle the square of the hypotenuse is
equal to the square of the other two
sides.

Problem in Handralllng.

From M. L. B., Danbury, Conn.— I have
been an interested reader of Carpentry
and Building ever since its first publica
tion, and I take especial interest in the

hight equal to A L of Fig. 2. Draw a
line from D through F to G. In Fig. 3
make D E F G equal to the same letters in
Fig. 1. Square up lines and make D A,
E B and F C equal to D A, O B and N C
of Fig. 1. Draw a line from B through A
and C ; these lines to be correct. B A
and B C must equal A C M of Fig. 2. The
square sections show the application of
bevels, one bevel answering for both ends.

Slilnalliig Brackets.
From J. M. B., Burlington, Pa.— I
notice in the July number of Carpentry
and Building that " F. K.," of Keiler,
Wis., asks for information about roofing
brackets, and states that Stanley's are not
what he wants. I notice what he says
about a man knowing something about
shingling before he manufactures roofing
brackets. I also think a man should know
something about siding before he made
side gauges. I recently bought a set
of Stanley's clapboard gauges and find
them quite handy for siding set 4^
inches or under. I cannot, however, use
them on siding wiiitr than that. Now, in

expose good 18 inch shingles less than 5
or I5J inches. Perhaps "F. K.'' would
like the Richardson adjustable bracket
better than the one to which he refers. It
will take a grasp on shingles if laid only
2 inches to the weather.

Saw- Kerfs for an Klllptlcal Head.
From D. J. A., Baytou, Ohio.— About
a year ago I noticed in Carpentry and
Building an article on kerfing an elliptical
head, in which the principle involved was
that of making the ellipse from quadrants
of different circles. As this principle is a
fallacy, the work performed by the rule
would be only approximately correct. A
perusal of the article referred to set me
thinking, and as a result I have the fol
lowing rule: Take as many kerfs as are
needed to bend a circle of the samediam
eter as the minor diameter of the ellipse.
Produce the ellipse by an intersection of
lines, making as many intersections as
there are kerfs needed. Copy the spaces
on the board which is to form the head
with dividers, beginning with the longest
spacesat the center of the board. Layoff

Flg-.2.—TjnfoldlnertheTangents.

Problem in Handrailing.— Diagrams Submitted b\j "M. L. B.'"

Correspondence Department. In a recent
issue I noticed a communication fioru
"J. C," of Cedar Rapids, Iowa, who
giv<sa plan of stairs which, according to
his idea, is the very best way of construct-
irg a wreath from the ouaiter (iicle. I
take the liberty of foiwaiding drawing s in
answer to this correspondence, and beg
to differ with him in the matter. To an
swer his first question, however, I will re
fer to Fig. 1, which represents the pl'in.
Tie tangents A B C are unfolded in Fig.
2. Draw the lines through the corners of
the square step", cutting thepc rpeuuicular
frtm B at R and 9. Now draw the line
through C and L. Let the joints bemade
at 1 and 4 square with P S and R N. Re-
feiring to Fig. 1, draw the lire from B to
E; make A D and C F parallel with it
id the'seat fquare with it. Make the

this part of the countrv we use (S-irch sid
ing laid 5 inches to the weather, to my
gauges are not of the greatest value to nit'.
It is possible that " F. K.'' mif'M like the
roofing bracket made by the Wilder 3Ifg.
Company, of Gardr""-, Mass.

From C. J. G.. ■lanr.nSpring*, A'. T.
— Allow me to saj m resporse to "F. K.,"
in the July issue, who thinks Stanley's
patent shingling brackets very defective,
that I have used them and like them very
much. A few (lavs since I had occasion
to use severs,!,when ibe man for whom
the work was being done, and who had
used them himself, remarked that they
were a " great thing; worth $5 each.'1 I
can u«e the 8 inch Stanley for shingles
laid 4! inches or more. I will state right
here that I deem it a waste of lumber to

sivhcs in the sameorder as thev are found
in the drawn ellipse; kerf and bend, and
the re«ult is a perfect ellipse. If desired,
the well hole in stair strings may be
kerfed and bent, provided a piece of
veneer is glued to the concave surface and
kerfs aie made parallel with the risers.
This plan may be followed with good
effect, while resulting in a saving of
labor.

Bevel Tor Valley Baiter.
From F. II. W., Williamsport, Pa: —I
would like to have some of the practical
readers of Carpentry and Building explain,
by means of a diagram or otherwise, how
to obtain a bevel for the lower end of a
valley rafter so that a piece of molding
running along the ends of the common
rafters will meetand properly miter on the
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end of the valley rafter. A square cut on
the end of the valley stands at a different
angle from a square cut on the common
rafters when they are in position on a
roof.

Laying" Off au Octagon Hay Window.
From J. H. D., Knoxtille, Tenn.— I
have beena readerof Carpentry and Build
ing only a short time, but have been very
much interested in a communication from" W. S. W.," in which he tells how to lay

Laying Off an Octagon Bay Window.—
Fig. 1.—Laying Off Three Sides of an
Octagon in a Straight Line.

off an octagon bay window, which ap
peared in the August number of the
paper for 1888. He seems to have been
criticised by " L. W. T.," in the April
number for 1889. I do not know what
thesecriticisms are, as 1 am not in posses
sion of the April number, but in the
February issue, for 1890, "W. 8. W."
asks any reader of the paper to prove his
method correct or false. In complying
with his request I will take the sameFig.
1 that he used in his explanations in the
August number for 1888. He divides the
line D A into 29 parts; then he takes 12
parts for a radius, and with A and C ascen
ters, throws up arcs, cutting each other at
F. With B and D ascentershe throws up
arcs, cutting each other at E. Now, if we

Fig. 2.—Showing Relation BetweenE F and
A D of Fig. 1.

let perpendiculars fall from E and F they
will bisect the two lines A C and B D in
II and I. Now, A B = J| and B C
= ^,; then A C = fj. A H is \ of
AC. Then A H = 29' A H = DI:
then AH + DI = J| and H I must
be equal to £f . It follows, therefore, that
H I = E F, so the three line A F, F C
and E D are eachequal to | f of A D.
What we want to determine then is the
true relation between the lines E F and
A D. The line B E of Fig. 2 is equal to

the line A D of Fig. 1, and is equal to
any one side of the circumscribed square
C D F G. Suppose the line C D of Fig.
2 equals unity, the three sides of the tri
angle ABC are equal to the line C D,
becauseB A equals A H, and B C equals
H D, while C A is common to both. The
sum of the three sides of the triangle,
ABC, therefore equals 1. It is right
angled at C, and C B equals C A, so the
problem is "A given isosceles right tri
angle, the sum of the three sides of which
equal 1. What is the hypotenuse on the
line A B?"
Let ah c represent the three sides. Now
according to the rule of a right angled
triangle a8+ b*— c*; h is equal to a; then

2rt*= t' » «' = J cK This gives—^-=

and

then— :
a

v~2~

VT
through all the calculations the different
results are:

V c_
v7

V 2 1.4142
1
= 0.4142.

So c = 0.4142, which is one side of the
octagon. When the side of a given square
equal unity the side of the inscribed octa
gon equals 0.4142. Now, " W. 8. W."
makes one side of the octagon equal to

£$ of one side of the square. If we
reduce \ 5 to a decimal, it gives 0.4137
—anerror of only 0.0005. According to my
figures " W. S. W." must, therefore, be
practically correct.

Combination Flour Bin.

From J. P. B., Guy Milk, Pa. — In re
ply to "R. G. M.," Atchison, Kan., who
inquired in a recent number of Carpentry
and Building for a plan for a combination
flour box and dough board, I inclose a

Combination Flour Bin. —Fig. 1.—Sectional
view, Showing Bin Open.

sketch which may be of service to him.
The sketch illustrates a device having
three small drawers and two flour bins,
the top of which may be used as a dough
board. The dotted lines in Fig. 1 of the
sketches shows the bin open. The panels
in the front, as shown in Fig. 2, can be
made with a J-inch piece nailed around,
over the face of the bins. I think the cor
respondent referred to will be able to un
derstand the construction from this de
scription and an inspection of the sketches.

Pitch of h.m.i*.
From W. S., Paterson, N. «/.—I fre
quently notice in the columns of Carpen
try and Building the useof the term "one-
half " and " one-quarter pitch," as applied
to roofs. I am only a beginner at the car
penter's trade and do not know much
about someof the terms employed. Here
in Paterson I hear the expression among
carpenters of so many inches pitch to the
foot, as, for example, 6 inches or 8 inches
to the foot. Now, if it is not too much
trouble and the reply will not occupy too
much valuable space, I would like some
one to tell me what one-half pitch means.
Note.—The term "pitch," as applied to

roofs, is the slope or slant of the rafters,
and is dependent upon both the span and
the rise. The pitch of a roof may be ex

pressed in a number of ways. Sometimes
it is given in the degrees of angle which
the rafters make with the horizontal. The
most general plan of expressing pitch is by
the hight in parts of the span. If, for ex
ample, the span, by which is meant the dis
tance between supports, is 80 feet and the

hight is 10 feet, the pitch of the roof by
this method is called third pitch. If the
span is 20 feet and the hight 10 feet, the

Of course —=r=
Va»

Without going

Fig. 2.—Front view.

pitch is called half pitch. Another plan,
but one which is not in such general use,
is by the length of the rafters in parts of
the span. Tnus if the span is 30 feet and
length of the rafter 20 feet, the pitch
would be called two-third pitch. A fourth
method of describing the pitch of a roof,
but one which is not in very general use,
is by a name which indicates to the ex
pert uniformity with some received model
or standard. Of these termsmay be men
tioned Grecian pitch, which is inclined
from 12° to 16°, or which has a hight
equal to \ to i of the span ; Roman pitch,
which is inclined from 23°to 24°, or whose
hight is equal to } to f of the span ; Gothic
pitch, in which the rafters are equal to
the span, and Elizabethan pitch, in which
the rafters are larger than the span.
Gothic pitch is also called equilateral
pitch, and Elizabethan pitch is also called
knife edge pitch.

Frimlng Jack Rafters.
From O. A. B., Vrelca, Cat.— Inclosed
I send a sketch of one end of a house I am
now building. I desire to ask someof the
readers of Carpentry and Building for sug
gestions as to the proper way of framing

Sketch of End of HouseSent by " O. A. B. '

the hip and jack rafters of the different
angles and of obtaining the side bevels
and backings of the same. Will it be an
entire hip roof ? In order to make true
work of it the seats of the hip rafters
should bisect the angles of the corners. I
trust that some of my brother chips will
help me in this matter.

I.tuiu In Mortar.
From J. P., Newark, N. J.—Not long
since I noticed in a building paper
published in New York the state
ment that 3| barrels of lime would do
100 square yards of plastering, using two
coats; that 2 barrels of lime would do the
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same amount of plastering with one
coat; and 1| tushels of hair and 1J
barrels of good sand would be the proper
quantity for 3| barrels of lime. I am a
constant reader of Carpentry and Build
ing, and think that many of its readers in
the building trades could get some useful
information upon this subject if it was
discussed. I think 3J barrels of lime too
much for 1J barrels of sand. I think there
is oftener 3J barrels of sand to 1J barrels of
lime, though I am satisfied that there is
too much sand. What I would like to
hear is the opinion on this point of some
of the practical men who read Carpentry
and Building.

mitering a Planlt at the Valley.
FromH. L. 8., ColoradoSprings, Col.—
I will endeavor to answer the inquiry of" S. J. W.." of Centerville, 8. Dak., with
regard to mitering a plank at the valley.
I send a sketch, together with a rule, that
may be of use to this correspondent and
other readers of Carpentry and Building.

Dak., whose communication appeared in
the May number of Carpentry and Build
ing, I take the liberty of submitting the
inclosed sketches. Take any pitch or
corner and cut the material 1 inch longer
than the length required. Cross the mate
rial at the joint and mark with a knife at
the edge, as shown in the various sketches
by 1, 2. I then cut on this line which
gives me the correct joint every time.

Sblnicle Clapboard*.

From C. K. T., Madison, Ohio.— With re
gard to the communication of " C. J. B.,"
Lebanon Springs, N. Y., which appeared
in the July number of Carpentry and
Building, I would like to say that I have
made shingle clapboards for ornamental
work in gables, &c., by simply notching
the clapboalds at regular intervals. I
think they are much superior to shingles,
as they are smoother, thereby taking less
paint. They can also be applied quicker
when one takes into consideration the

he would have a convenient house instead
of a tool chest.

Note.— It frequently happens that an
error of the types makes curious reading,
and the above is one of the many examples
of this kind. A tool box 25 feet wide
and but 24 inches high would certainly
be a curiosity. It is obvious that the di
mensions of the box should have read 24
inches high, 25 inches wide and 39 inches

long. We think if the readers of Carpen
try and Building will follow these figures
instead of those published in the June

number they will find no trouble in pro
ducing a well proportioned tool box.

White Beech Versus Red Beech.
From Apprentice, Vineland, N. J.—
Can any of the readers of Carpentry and
Building explain the difference between
white beech and the sap or white portion

Fig. 2.

Kiir.1.

Fig. (-.

Fig. 5.

Fig. 4.

Figs. 1 to 5.—SketchesAccompanyingLetter From ",S.L. B." Figs. 6and ".—DiagramsSulimi.tedby " H. L. B."

Referring to the sketch, let B represent a
plan of a roof of unequal pitches ; A B the
valley, I J the hip and HBJ the plank.
Now, with a steel square, take A C on the
tongue and C E on the blade and the
tongue gives the cut for D at E. B. Take
A T on the blade and E T on the tongue
and the tongue gives the cut for F, at E
B and J. To obtain the plumb cut take
the length of valley or hip on the
blade and the rise on the tongue and the
tongue gives the cut. This rule will apply
to all roofs, for cutting sheathing or cor
nice. No twisting is required. The
planceerswill be of different widths. The
one of the sharpest pitch will be the nar
rowest, for the side of all roofs is a plane,
and a hip or valley is the hypotenuse of a
right angle triangle. This rule will also
apply to hoppers. The small sketch
which I send shows the manner of apply
ing the square to the plank.

Miteri7ig a Plank at the Valley.

time necessary to sort out the shingles of
proper width. With regard to the matter
of nailing, I fail to see how one nail in a
shingle will prevent splitting. The suc
ceeding course will secure the other edge
of the shingle, it is true, but it will split
just the same. I have heard this question
discussed a great deal by carpenters, es
pecially in New York State, where I
worked one summer. I would like to
know with " C. J. B." what other readers
of the paper think about these questions.

From S. L. B., Washington, D. C.—ln
answer to " S. W. J.," of Centerville, 8.

Convenient Tool Chest.
From O. H. S., Mellenville, N. Y.—l
notice in the communication of "F. B. C,"
Jersey City, N. J., which appeared in the
June number of Carpentry and Building,
on page 125, that he gives a sketch of a
convenient tool chest, and states that the
size is "24 inches high, 25 feet wide and
39 inches long." Permit me to suggest
that if the correspondent would add a
little to the hight and more to the length

of red beech when used for plain stocks ?
I notice that it is often stated by manu
facturers of planes that white beech only
is employed. If any practical reader of the
paper can throw any light upon this point
I shall be glad to have him present his
views to the editor for the benefit of the
trade at large.

Stretching Drawing Paper.

FromC. E. W., Duluth, Minn.— For the
benefit of the readers of Carpentry and
Building I send a description of a good
method of straining drawing paper, which,
although not new, may prove interesting.
The first step is to well dampen, with a

sponge and water, the reverse side of the
paper to within } of an inch of themar
gins ; then turn the paper over and affix
it to the drawing board by meansof strips
of tracing cloth, 2 inches wide. Old
pieces of tracing cloth are just asgoodfor
this purpose as new. The paper is fas
tened with strong mucilage, and whenthe
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drawing is completed the strips of tracing
cloth will come off very easily and may be
used again. The drawing board remains
clean and ready for use without further
trouble.

Protecting the Interests of Architects.

From E. 8. L, Owatso, Mich. — I desire
to ask if there is any method adopted by
architects generally to prevent persons
from building from designs made for the
clients of the architect, and thus robbing
him of his daily bread. I have designed a
store building for people here who intend
to build soon. There are others intending
to build adjoining the structure for which
I have prepared the designs, but who will
not order any designs made, it being their

evident intention to wait until my build
ing has been put up, then to copy it

,

and
thus save the price of the plans and archi -
tect's fees. I desire to know if there is

any way to prevent them by copyright or
otherwise and what the probable expense
would be. Who should I apply to ?

Note.—The case of our correspondent
aboveis one of many which are continu

ally arising in the trade, and one for which
we fear there is no remedy. It does not
appear that copyright or design patent will

cover the requirements of the case, and

we very much fear that our correspondent

is without redress. We should think,

however, that architect's services should
mean something more than mere design,

and that some value should be attached to
the knowledge of building construction,
ability to judge of the proper materials
to be employed, and also for his services
as superintendent of construction. The
mere fact that the architect's plans are

practically duplicated by others in the
erection of buildings should not detract
from the reputation of the architect, or
cause him to feel that his rights are being
encroached upon. He should rather re

gard it in the light of a compliment.
There is, of course, a moral obligation in

the casereferred to by our correspondent,
but in business transactions this obligation

is not always recognized.

THE INTERDEPENDENCE - OF MEN'
BY BDWARX) ATKINSON.

WITHOUT
ENTERING into a discus

sion of the eight-hour, the nine-hou r

or ten-hour question, I only venture
to call your attention to the fact that the
branches of industry upon which i

t is pro
posedto put legal restrictions asto time aro
those in which labor saving has been the
prime motive, consequently, if it is expedi
ent to stop the wheel of the factory and to
limit the product of that machinery in order
to make more work for the unemployed,
then by the samerule itmight be expedient
either to forbid the erection of the factory
itself or to forbid its use more than four
hours a day. Morever, if that which con
stitutes a day's work is limited by law to

a short number of hours in any given art,

it by no means follows that there will be
any more occupation provided for the un
employed unless the restriction of the law

is applied to the individual operative;
and unless the law says to each man
or woman : After you have worked your
eight or nine hours in the factory, in th<)
workshop or as a carpenter, blacksmith or
mason in the building trades you shall not
devote yourself to any other kind of work
in that day or week of which the product
may be sold. If hand work, household
work or small shop work be not forbidden
to the eight-hour man, it may happen
that a greater disparity even in the
condition of weavers, spinners, car
penters, masons and others may grow
out of that very restriction than ever be
fore existed. The prudent, industrious
man or woman values time as an opportu
nity for doing something for gain, or the
carpenter or mechanic who may be forbid
den either by the law of the State
or the law of the trades union
to work more than a given nnmber
of hours in a particular shop or
upon a particular building may very soon
find out that he hasgumption and aptitude
for something else. He may then find in
that very restriction upon himself and his
fellows, whose work in the factory has
been stopped by ia«r, his own individual
opportunity to lift himself away up above
the plane of those who stop productive
work according to the rule. He may
choose to set up his own little workshop.
He may take advantage of the tendencyof
all the new forces which are being placed
at his disposal by science and invention to
establish a household art of which he may
sell the product; thus, after having gained
his wages as an eight-hour man. he may
add two hours more, or three, or
four, to his productive work, as he
chooses, and put by his savings
which others who do not avail them-
* Continuedfrom page186.

selves of the sameopportunity, or cannot
do so, fail to gain in corresponding meas
ure. You cannot suppress gumption if

you try. You cannot prevent the man or
woman who chooses to make a free and
intelligent use of time and opportunity
from getting the advantage which is due
to industry, foresight and intelligence.
Ihe more you restrict the many, the
greater the advantage do you give to the
few whom you cannot reach by statute or
oy law.
THE APPRENTICE QUESTION.

I think that many of the rules of the
trades union will soon be abolished by
themselveson account of the very prejudice
which they may create and the very privi
leges which they may establish among the
workingmen themselves. Many of these
rules have been adopted for the purpose of
limiting the number of personswho shall
be permitted to comprehend the mystery
of special trades. These rules are derived
Dy perversion from the old guilds. The
ostensible and in fact the real object of the
control of the mediaeval guilds was that
each apprentice might become a masterof
the art to which he was bound, and might
Decomemore capable than any other man
of doing his work, and thereby holding
the control of his trade. The object of the
restriction of the present trades union is

that too many maj not learn the mystery
of each trade; therefore those who do learn

i1 may become a privileged class, and may
oe able to secure a larger share of the
annual product by doing a smaller shareof
the work than their neighbors. All of
such privileges must fail in the face of
scienceand invention. If a capable youth
cannot get a chance to learn a trade that
he wants to learn in the ordinary way ; if

he then finds that it would be profitable
for him to learn it

,

he will find plenty of
ways to become a better master of that
specific art than any who are thus re
stricted ; or else he will be the very man
who will invent a better method of doing
that work, and in that way he may excel
his restricted competitors.

THE POSITION OF MAN.

I now come to the objective point of
this address. In dealing with physical
forces, scientists aud inventors soon dis
covered that the direction of natural
forces could be changed, but could not be
resisted, and that necessary abundanceof
natural products on which the life of man
depends could be promoted and increased
by directing and not by resisting these
forces. It is over the direction of these
forces that man has, to a certain extent,
beengiven dominion —to what extent who

can yet tell ? These are physical laws, so
called. I have reached the conclusion
which seems to be very loreign to the
minds of many philanthropists and of many
earnest workers on social questions, that
there is a correlation of metaphysical
forces corresponding to the physical,
and that the mind of man may give a

direction to these metaphysical con
ditions, but cannot resist them without
disaster or distraction. The direction
which man may give to thesemetaphysical
forces which govern society and which
control the relations of men will become
beneficent in its effect upon society in
the exact measure in which students ascer
tain what the nature and direction of these
great laws or forces really may be, by
which society is governed, whether it will
or no. Man has a right to be governed,
controlled or directed m harmony with,
or in the direction in which these great
forces work, and the science which deals
with his rights is the science of juris
prudence, the highest within the range of
all studies. Is it not the highest that
science which deals with the rights of
mankind ? The word which I have used
in giving the title to this address, inter
dependence, conveys to my own mind, as
its correlative term, the conception of the
most potent and beneficent force by
which the relations of men are subjected
to a higher law. This relation of men,
each to the other, finds its material ex
pression in the exchange of service for
service, of product for product, to the
mutual gain and mutual benefit of all who
engage in the transactions of life. How

is this interdependence mainly brought
into action ? Mainly, if not wholly, by
competition.
Do not misunderstand me. Organiza
tions for mutual benefit and co-operation
within certain lines and in certain direc
tions are wholly consistent with competi
tion, and are not in the slightest measure
antagonistic thereto. The trades union,
the benefit society, the organization of
laborers, constitute one class of co-opera
tive organizations. The distinctly co-op
erative societies for the distribution of
products constitute another. Corporations
such as railway, manufacturing and the
like, constitute a third. And, finally, the
State, in its function of corporation, con
stitutes a fourth. All these organizations
may work in perfect harmony with each
other, and may promote human welfare ;

but, as I am convinced, only so far us
their representatives recognize the bene
ficent force of the competitive idea, and
work on each one of their own lines in that
direction, and not in resistancethereto.
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RADE NOTES.

T. B. Ryal & Co., Detroit, Mich., pre
sent an interesting inquiry elsewherein this
issuewhich cannot fatl to attract the atten
tion of carpentersgenerally. The firm request
thosein want of sucha publicationto sendfor
a copyof their catalogue.

J. B. Scott & Co., Pittsburgh, Pa.,
presentin their advertisingspacethis montha
letter from theengineerof the CentralUnion
DepotandRailwayCompany,who haveuseda
largeamountof Scott's Extra CoatedRoofing
Plate. According to this communicationthe
Plate has given entire satisfaction, and the
writer statesthat it is theintention to specify
its use on other buildings that the company
may erect.

The Sykes Iron and Steel Roofing
Company,Niles,Ohio,areofferingthetradean
improved form of Roofingwhich is claimedto
be suitable tor all classesof buildings. The
statementismadethat all thecompany'siron
andsteelIs re-rolledand box annealed,as well
aspaintedon bothsideswith thebestof paint
andpureUnseedoil.

Elsewhere in this issue the Chief
tain Hay Rake Company, Canton, Ohio, set
forth someof the advantagesclaimedfor the
SuperiorSawSetwhich theymanufactare.At
tention is directed to the hood, bed plate or
anvil, anddiebar,which are soarrangedasto
give the operator full view of the sawteeth
while setting. The companyrequestthose in
terestedto sendfor circularsandprice-lists.

J. H. Hoaque, Chicopee, Mass., is of
fering hardwaredealersand carpentersa Draw
Knife ChamfererGauge,providedwith a grad-
uted scale,for which many claims are made.
Attention is called to the fact that thereis no
dangerof injuring the cutting edgeby theuse
of thisdevice,andthat it is furnishedthe trade
nicely nickel plated. We understand that a
sampleGaugewill besentto anyaddresson re
ceiptof 60cents.

G. & H. Barnett, 21 Richmond street,
Philadelphia. Pa., present an announcement
elscwheroin this issuewhich cannotfail to in
terest the trade. This firm are proprietors of
theBlack DiamondFile Works,and slate that
their goodsaresold by the principalhardware
dealersthroughoutthecountry.
The Gage Tool Company, Vineland,
N. J., sendus with their complimentsa photo
graphof amowingandreapingmachinedrawn
by a pair of horses,the object being to show
theapplication of their attachment to wagon
tongues. The deviceis such as to permit the
useof a largeumbrella,which is heldJust over
thehorses'heads. Upon theumbrellaIsthe In
scription "A merciful man is merciful to his
beast."
Joseph Dixon Crucible Company,
Jersey City, N. J., are distributing a circular
relative to the meritsof leather belting. Di
rections are given for cleaningabelt, and at
tentionis called to the fact that the use of a
good belt dressingis superior in economyto
any othermethod for correcting the slipping
of slightly loose belting. The circular also
statesthat "it is estimatedthat everyinch in
width of gooddoubleleatherbelting traveling
at therate of 500feet perminutewill transmit
1 horse power, and that every Inch in width
of goodsingleleatherbelting traveling at the
rate of 800feet per minutewill alsotransmit
i horse power." Other information relative
to belting is presentedwhich will be found of
interest and value to all who make use of
power.

We have received from the Central
Expanded Metal Company,with office at 116
Waterstreet,Pittsburgh, Pa., a copyof a little
pamphletwhich they havejust issuedrelating
to an improvedmethodof house construction
andplastering. This consistsof a discussionof
thequestionof Areprotectionand the presen
tation of the merits of a newmethodof con
struction in imitation of stonework. Atten
tion is givento Portlandcementand to there
sultsof a testor thefire resisting qualitiesof
ExpandedMetal Lath when applied to wood.
Illustrations are given showing some of the
waysinwhichExpandedMetalLathmaybeem
ployed,andanumberof testimonialswhich in
dicateinwhat light thismaterialis regardedby
those who have practically demonstratedits
merits.

The Herendeen Mfg. Company, Gen
eva.N. y.. aredistributing copiesof the tenth
edition of a catalogueillustrating anddescrib
ing the FurmanVertical WaterTubeSteamand
Hot WaterHeaters. Attention isgiven to the
propermethodof estimatinga housefor heft
ing cither by steamor hot water. A chapteron
thegeneralsubjectof beatingispresented,to
getherwith generaldirectionsfor running the
Furman SteamBoiler. Thework Is illustrated
with engravingsof the boiler mentioned,and
with sectionalcuts showingthesystemof pip
ing for steamheatingand also for combined
steamand hot water heating. A number of
tables of interest to the steamfitter are also
given,aswell asa longlist of testimonialsfrom
those who have used the company's goods.
AccompanyingthepamphletIs a large poster
showinga sectionalview of the Furman Hot
Water Boiler. It is surroundedwith suitable
advertisingmatter,and is printed in colors in
such away as to attract attention wherever
displayed.

The Egan CoMPANY,of Cincinnati, Ohio,
report that their Woodworking Machinery
of all descriptionsis meetingwith a heavyde
mand,both from the tradeIn this country and
abroad. Theyclaimto studythewantsof their
customers in such a way that they hear no
complaintsrelativeto the machinesthey turn
out. and are continually pushing their efforts
In thedirectionof reducingthe cost of manu
facture to the lowest point consistentwith
goodworkmanshipand satisfactoryoperation.

E. B. Stocking, of 611F street, N.W.,
Washington.D. C, has issueda little work of
somethingover60pagesof letterpressentitled
"Plain Words about Patents." Within its
covers is presenteda great deal of infor
mation of interest to inventors, patentees
and manufacturers, relating as it does to
patents, caveats,trade-marks,labels,designs,
copyrights,re-issues,and foreign patentsand
trade-marks,as well as giving extracts from
recent Important decisionsof United States
Supremeand Circuit Courts andof theCom
missionerof Patentstouching the rights of in
ventorsandpatentees. Mr.Stockingisapatent
lawyer of large experience,and elsewherein
this issuepresentsa cardwhichmaybeof inter
estto our readers.

Elsewhere in this issue the Cortright
MetalRoofing Company.Philadelphia,Pa., call
attentionto thespecialtieswith which theyare
in a position to furnish the trade. They have
prepareda circular in which the advantagesof
their Patent Roofing, adapted for churches,
factories,railway stations and other classesof
buildings, are set forth and fully explained.
Thoseamong the roofing tradewho areinter
estedwill be furnished copiesof thiscircular
uponapplicationto the company.

The .Van Wagoner & Williams Com
pany, 82Beekmanstreet. New York, aredis
tributing a little pamphletof a sizeconvenient
to carry in the pocket,which will be found of
special interest to carpentersandcontractors.
It consistsof a condensedprice-listof goods
manufacturedby the companymentioned,in
cluding such as Blind Adjusters, Door Pulls,
Door Springs,Ceiling, Coat and Hat Hooks,
SashLifts andSpringHingesin greatvariety.

We have received from the Norfolk
and WesternRailroad,with officesat Roanoke,
V:i , andPhiladelphia.Pa., an interestinglittle
volumeof nearly100pages,outlining thepres
entconditionof progressIn mining,manufact
uresand agriculture, and the undevelopedre
sourcesof those portions of the 8tate of
Virginia traversedby its linesof railway. The
little pamphletis profuselyillustratedwith en-
frravings

showingsomeof the moreimportant
ndustrial establishmentsalong the line of the
Norfolk andWesternRailroad,aswell asviews
of a numberof pointsof interest.

Auld & Conger, 100 Euclid avenue,
Cleveland,Ohio, report the demandfor slate
thepresentseasonas being remarkablygood,
with steadyprices for staple articles. In the
Pennsylvaniaregions, and in Vermont, there
hasbeena shortageof manysizes,and no sur
plusof anysizes.Mr. Auld Is at presentvisiting
thequarriesin Maine and reportsa largestock
on hand, considering the yearly production.
As nearascouldbeestimatedthestockonhand
isabout 30,000squares. Messrs.Auld andCon-
?;erreport

that theyhavejust closeda contract
or a large tract of slate land adjoining the
villageof Poultney,Vt.,whichis verypromising,
and on which they proposeto erect thebest
machineryin the market and proceedto de
velopthequarries.

THE ANNOUNCEMENTPRESENTED ELSE
WHERE in this issue by the Pratt Institute.
Brooklyn. N. Y., Is to the effect that the
day classeswitl begin work September17and
evening classesSeptember25 in the depart
mentsof art, domesticscience,commerceand
music. Entranceexaminationsfor theTechni
calHigh School Departmentwill be held Sep
tember17and18.

The Energy Mfg. Company, Philadel
phia, Pa., present in their advertising space
this month a general view of their Patent
Dumb Waiter Gearing,which theyclaim to be
very strongandcheap. Theymakespeciatref
erence to the fact that it holds the load se
curely at anypoint, both in ascendingand de
scending,andthat it is providedwith a simple
self acting brake, which prevents the waiter
from loweringexcept when the brake cord Is
pulled.

L.E Bosquet Bros., Haverhill, Mass.,
and 82Union street, Boston,direct attention
elsewherein this issue to Le Bosquet's Hot
WaterHeater. Someof thepointsof superior
ity claimedfor thisdeviceare poJntedout, and
abrokenviewof the beaterpresentedIn con
nectionwith thedescriptivetext.

S. E. Smith & Bro., 199West Seventh
street.St. Paul, Minn., aredistributing a little
pamphletof nearlyN)pages,containingsomeof
the many new designsfor stair finish which
theyarepreparedto offerthetrade. The state
mentis madethat inordertomeettheincreased
demandfor their goods they have recently
erecteda new brick factory and fitted it up
In the most convenientmannerwith thevery
bestmachineryandtools,especiallyadaptedfor
stair building. Within thecoversof the cata
logueattention is given to Newelsof various
kinds.Angle Posts,Stair Ralls. Fancy Turned
andCarvedBalusters,Hand Rails, &c. Several
pagesat thecloseof the pamphletare devoted
to Hints onStair Building. Accompanyingthe

pamphlet is a revisedprice-list and a sheetof
testimonials.
J. E. Bolles & Co., 386 and 342River
street,Detroit, Mich., favor us with a copyof
an Illustratedcatalogueknown asNo.8,which
theyaredistributing amongthe trade. It Isan
interestingwork of nearly50pages,andwithin
its colored paper covers attentionis givento
WroughtIron Fences,EntranceGates,Wrought
Iron Grills, Elevator Inelosures,Wire Fencing,
Vault Gates, Vases, Settees, Iron Wire and
BrassWork. The pamphletis profuselyillus
tratedwith designsof thevariouskindsofwork
which the firm are preparedto turn out, and
directions are contained for ordering iron
fences. The fourth pageof the cover is em
bellishedwith a viewof acornerof a housepro
videdwith balconies,the work beingexecuted
in castandwrought iron.
Stamped Metal Ceilings is the sub
ject of an announcementpresentedelsewhere
in this issue,by Henry S.Northrop, of 18Kose
street,New York City. Attention is calledto
the fact that Metal Ceilings,in manydesigns
suitablefor all buildings,can befurnishedthe
trade,aswell ascorrugatedandtwilledpaneled
ceilings. Those Interested in the subjectof
metal ceilings arerequestedby Mr. Northrop
to sendfor a copyof hiscatalogue.

The Asphaltic Slag Paving and
Roofing Company,with works locatedonPolk
street, Newark, N. J., and main office at 45
Broadway,NewYork Citv, report an activede
mandfor the specialRoofingwhich theyman
ufacture,and state that thepresent capacity
of their works is fully engagedupon orders.
The form of roofing turned out is the inven
tion of GeorgeS. Lee, a well known mining
engineer,chemical and metallurgical expert,
and is claimed to be readilyapplied,of light
weightascomparedwith slateor metal roofing
andasvery durablein character. Referenceis
made to the fact that the slag employed is
thoroughlyembeddedin the surfaceaspbaltum
and rolled into and upon the cloth surface,
makingit oneindestructiblebody. Themanu
facturers statethat theweight is 117poundsto
thesquareof roofing. The officersof thecom
pany are Gen. Fitz-Jobn Porter, president:
William Bouldln,Jr., vice-president; NelsonS.
Easton,treasurer:Robert S. Masterton, secre
tary, and George8. Lee,generalmanager.
The Gum Elastic Roofing Company,
39to 41West Broadway,New York City, else
wherein this issuedirect theattention of the
trade to the Gum Elastic Roofing Felt, which
they are offeringat a priceper100square feet
which cannotfail to invite consideration. The
companyclaim that the material which they
have to offer makesa goodanddurableroof,
andthatanyonecanput it on. Thoseinterested
arerequestedto senda stampfor asampleand
full particulars.
We have received from the Thomas,
Roberts, StevensonCompany,of Philadelphia,
Pa.,photographsof someof the leadingspecial
ties which they are prepared to furnish the
trade. Among themisa bricksetdoubleoven
range, provided with wire gauzedoors. It is
known asNo.808.andis fittedwith all the latest
featuresof convenienceand utility. A large
canopydirectly abovethe high shelf carriesall
odors arising from cooking to the chimnev.
Another novelty is the Regal Fortune, a six
hole range of substantial appearance, and
known as No. 618.This is a singleoven range
with the fire box at the left, and is arranged-
for connectionwith a hot water circulating
boiler. Still other newpatternsfor the season
of 1M90Is theActive Fortune range,Nos.27and
28. This Is a pleasing construction, so ar
ranged as to makea closefinish to the sideor
backwall without loose finishing pieces. It is
providedwith sliding doorsin the base,large
warmingclosetover the circulating boiler, hot
air plates for beatingupperrooms,smoke and
hot air openingsat the top or backasmaybe
desired,large feederandashpit door,dust flue
andwaterbackon thesideor front, as theexi
genciesof thecasemaydemand. The rangeis
fittedwith Hayes'patenthorizontalcirculating
boiler,which is supported in bracketsdirectly
beneaththeelevatedwarmingcloset. Another
photographshowsthe company'sNo. 218,a six
holerange,providedwith gauzeoven door.
Tower & Lyon, 95 Chambers and
77Readestreets, New York City, have just
issuedan illustrated catalogueand price-list,
which theydesignateasNo. 7. It is an interest
ing volume of over 125pages,profusely illus
trated with specialtiesmadeby the firm, and
containingsufficientdescriptivetext to enable
thedealerto obtaina clear Ideaof the various
meritsof the goodspresented. The volume is
bound in colored paper covers with gilt side
title. In themajority of casespricesare given
aswell asthevarious sizes in which the differ
ent toolsaremade.The companymanufacture
all kindsof specialtiesin Hardware,Mechanics'
Tools of highquality, Stephen'sPatent Vises.
Polioe Equipments, Brass and Malleable Iron
and ScandinavianPadlocks, &c. At the ad
dressesgiven arethe New York officesof the
Union HardwareCompany,makersof Gun Im
plements.Skates,Dog Collars,Tackle Blocks,
&c.,and alsoof the Le Page Company,manu
facturers of Imrroved Process Liquid Fish
Glues.
The Bridgeport Steel Cutting Com
pany, Bridgeport. Conn, are distributing a
little circular illustrating and describing the
Fox Adjustable Try and Bevel Squarewhich
theymanufacture. This deviceis claimedtodo
all the work of the Try, Bevel and Miter
Square,and that it canbeset instantly to any
pitch or risefrom5to 16incheswithout the aid
of other tools. Full directions for this device
are presentedin the circular referredto.
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SupplementalPlate.

Our colored supplement plate this month
is another novelty to which the attention
of our readers is directed. Each of our

supplements for several months past has

been made by a different process, and all

radically different from those employed
by others. By their use we have secured

certain effects with relief plates which

heretofore have been considered impossi
ble by any other plan than that of lithog
raphy. What we lay before our readers

this month is a gem of a picture, and is

something that will be treasured by many
a subscriber long after the number of

Carpentry and Building to which it is a

supplement has been forgotten. The

copper work of the roof, the stone of the

foundation, the brick work of the body
of the house, all appear in pleasing con

trast, while the background of trees and

shrubbery and the foreground of lawn

make a most attractive setting. We do

not make promises for the future, but the

reader need not be overcomewith surprise
if we give him still another novelty with

the next issue.

Repairing Old Buildings.

In the last issue of Carpentry and Build

ing we referred to the demolishment of

two prominent buildings in the metropolis
and the lessons it was possible to derive
from them. Now we want to call atten
tion to another feature of building process
in and about New York, which likewise
has its own particular value to the student
in the building trades. We refer to the

habit that New York builders have of
taking out the lower portion of a building
and replacing it with new, without in the
least disturbing the upper part. Occa

sionally this thing is carried to an ex

treme. The amount of the old building
that is left is so small that it would seem

that tearing down the entire structure and

rebuilding from the bottom would have
been cheaper than the method employed.
That this is not so is evidenced by the

fact that the other plan is preferred, and
builders seldom follow the most expensive
method.

An Illustration,

A case in point is a building we have
passed frequently during the past few
weeks. At the start it was an old style
three story building. The usual posts,
shores and beamswere inserted, by which
the upper portion of the building was
carried, and by which the second floor

was also carried independent of the walls.
The walls, to the extent of the first and
second stories, were then removed and an
iron front was inserted, a feature of the

design being huge arches sprung from
columns so as to give a large amount of

glass surface both to first and second
floors. Intermediate walls, which had

formerly divided the building into sepa
rate store rooms, were removed and re

placed by wooden columns. Nothing
remained of the second floor at this

stage except the joists and their

bridging. The plastering was stripped
from the under side, and the flooring was

removed from the top. After the iron
front and the arches had been put in

place, what little brickwork was neces

sary to make the connection from the iron
work to the old brick of the upper story
was put in place. The posts, proos,
beams and shores were removed and the
inside columns were put in place in the

upper stories, and the building then ap •

peared as a very different structure from
what it was before the changes com

menced. Finally, the roof was taken off
and a new roof laid. What we have re
ferred to is, perhaps, an extreme case, but

nevertheless it shows what methods city
builders prefer to employ.

The Grant Monument.

The readers of Carpentry and Building
have, no doubt, learned from the daily

papers that a design has been accepted for

the monument to be erectedover the grave
of General Grant, io the upper part of

New York. A brief description of the pro
posed work, which has been designed by

John A. Duncan, of New York, who also

was the successful competitor for the

design for the Soldiers' and Sailors Memo

rial Arch, in Prospect Park, Brooklyn,
will be of interest. The main part of the

monument is a cube, one hundred feet

each way in dimension. Above this is a

turret-shaped structure, the principal ar

chitectural features, of which are a colon

nade and a massivecornice. Above, on top
of this, stands a pyramid some seventy feet

in hight, crowned by an appropriate piece
of statuary. The architecture of the lower

part, which we have likened to a cube, is

of the doric order. The four sides face

the points of the compass and the main

entrance is on the south side. In front
of this entrance will be a colossal eques
trian statue of General Grant. Two other

entrances are provided, one each side of

the main entrance. Over it all extends a

gatelessportico, on the top of which a cor

nice runs and in which are worked the

coatsof armsof several Statesof theUnion.

Further up on the exterior is another cor

nice in which are worked designs of

weapons and battle flags. In other par
ticulars the outside of the monument is

plain. A place for a tablet is provided
above the main cornice surrounding the
lower portion or cube. This is in front

of a plain pediment and immediately above

it is space for a group of statuary. A*
the right and the left of the tablet also
are emblematic figures. Urns emphasize
the four corners of the cube. The pyramid
at the top ascends to the apex by ter

races. The extreme top, asalready men
tioned, provides a place for a group of

statuary, the exact details of which, we

believe, are at present undetermined.

Thirty feet below the top there is a row of

windows through which visitors may look
from the inside.

The Interior.

The interior of the monument is in one

single open space, constituting a large hall

75 x 85 feet, and capable of containing a
thousand people. At one side is a stair
case leadinsr to the gallery, 122 feet above

the floor, from which the visitor, through
the windows already mentioned, may ob
tain views up and down the Hudson, east
over the Sound and west to the wooded

hights of New Jersey. The interior of the

dome is supported by columns. On the
side of the main hall, opposite the en

trance, is the crypt, the floor of which is

lower than that of the hall, with marble

steps leading down to it. The cost of the

whole structure, including the great eques
trian- statue at the entrance, but exclusive
of all other statuary, is estimated at $500,-

000. As much as $100,000 additional
will be necessary for the statuary and
other ornamentation contemplated. One

feature which led the committee to accept
this design is that it provides a large
memorial hall suitable for a display for

all sorts of mementoesand emblems. The

monument will be grand in its propor
tions, which will exhibit solid strength.
The ornamentation is in accord with the

purpose of the structure. The leading
idea is massivesimplicity, which, it will be
conceded, is well in keeping with the

character of the man in whose honor it is
erected. The ground on which this monu

ment is to stand is well known to New

Yorkers. It is at the upper end of River
side Park and is very high. The monu

ment will tower above all its surround
ings, and will be visible far up the Hudson
and also far down the bay.

The Eight Hour Day.

The eight hour question is of paramount

importance at the present time to thou
sands of men employed in the building
trades. The vast majority of these people
think that the eight hour day is the ideal

day, and that if labor of all kinds could
be reduced to eight hours the dawn of

the milleniura would be at hand. We are
not disposed to assert that the eight hour

day is not desirable, but it does seemonly
right to call attention to the fact that the

eight hour day is not universally accepted
by mechanics as being the best thing for

them. This is fully established by the

action of various bodies of workingmen

quite recently, to one of which we par
ticularly refer.
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Getting On in the World.

Before mentioning the incident we have
in mind, let us call attention to the fact
that those who "get on" in this world
have to work, if not struggle, for their
own advancement. Those who arc will

ing to always remain privates in the ranks
and always keep step in the march have
far lessto do, have far lessanxiety of mind,

have far less need of exertion of any kind
than thosewho have higher ambitions and
who aspire to manage a contract, or those
who in any way hope to deserve and to re
ceive promotion. Now, we take it that
the average American mechanic wants to

''get on" in the world, in the best sense
of the term. But how can he get on if he
does no more than his fellows ? If he only
keeps step he advances only when others

advance, and that stirring thought so

happily expressed by the poet about

"climbing upward in the night while

others sleep," is lost sight of entirely.

Of course, if every one struggled for ad
vancement, advancementswould be harder

to secure than at the present time ; but all

do not so struggle, and therefore our words

appeal to those who are ambitious. For
such the very idea of a union by which men
are bound to move when the crowd moves,
and only then and with the crowd, is ob

noxious. They clearly seethat it is opposed
to their best interest. A man to get on in
the world must befree to work when he has
the opportunity and free to do two, days
work for one day's pay if some object jus
tifying the effort is to be attained thereby.
A man who can barely live with the wages
that eight hours or nine hours labor brings
him, ought, for the sake of the greater
comfort of his iamily, and for the sake of
his own social and material advancement,
to have the privilege of working two hours
or three hours extra whenever it pleases
him so to do, but all the unions pro
hibit this. It is against the rules to work
more than the established day except at
advanced wages.

Action of FrenchWorkmen.

What we set out to mention, however,
was the action of the mechanics of France
as recorded by their votes a short time
since. It has surprised many people to
learn from the daily press that the eight-
hour movement in France has encountered
a decisive rebuff. It is often thought that
the French are given up to amusement
and frivolity, and, accordingly, that no

opportunity would be lost to shorten the
hours of labor so as to lengthen the hours
of pleasure. But among the hard work
ing people of France such, it seems, is not
the case. A commissioner was appointed
some time since to secure votes from
various workmen on the eight-hour issue.
The result was that out of 7454who voted

only 1767were in favor of the eight-hour
day. The rest either deprecated any legis
lation on this question or else asked for a

day of 10, 11, or even 12 hours The lat
ter is the legal day in France at present.
In France, as well as in England,
professional labor agitators favor the
eight-hour movement. The averagework

ing man, on the other hand, is well aware
that what he most needs is not less work
but more pay ; and with the hard, common

senseof his race he realizes that more pay
in the long run can only come from more
work. In England a similar rebuff to the

eight-hour movement was recorded some
time since, although later action in certain

directions, as reported in the daily papers,
seemsto be the reverse of this. The En

glish trade societies at that time voted 18
to 17 against the agitation of the eight-
hour law. A large number ot workmen,
it was shown at that time, felt that such
a law would be a good thing as a basis for

pleas in behalf of extra pay for overtime,
but they did not believe they could live

satisfactorily from the results of eight
hours labor as the world is at present con
stituted. Such are the views of some of
the mechanics in France and England on
the eight-hour question. Their conclu
sions, however, do not necessarily show
what is best to be done in free America,
and yet these facts, as they have come to
us, have given us the opportunity for this
little talk about what is to the best in
terest of the individual man who is am
bitious for advancement in his trade and
who desires to make a little better living
for his family than his fellows secure.

Architectural Papers.

Questions are frequently addressed to us

concerning other architectural aud building
papers. Certain readers,who are well pleased
with the efforts of Carpentry and Building
to serve the trades addressed, and who
subscribe for it year after year becauseof
the satisfaction derived from its various
features, yet require to know occasionally
where they may send for some other paper
which gives particular prominence to
something outside of our field. We are
in the habit of carefully answering such
letters whenever received, giving all the
information we possess, for we are dis

posed to encourage the habits of reading
and investigation whenever we have the

opportunity to do so. Just at present,
by way of answer, we are referring those
of our readers who raise questions of this
kind to the August number of The Office,
a periodical edited and published under
the sameauspices as Carpentry Und Build_

ing, and which contains an article entitled
the "Architectural and Building Papers."
In this article some26 papers belonging to
this general class are listed, and various

particulars concerning each of them are
presented which cannot fail to be of in
terest to those who wish to know the ex
tent of the field and the number of the
papers that occupy it

,

and also their dis
tinctive features. The article, which is

one of a series now running in The Office,
has been prepared with a view to serve
advertisers and subscribers alike, and has
been widely read and extensively quoted
from by the trade press.

The New Croton Aqueduct.

July, 1890, will be memorable in the
history of New York City as marking the

completion of the new Croton Aqueduct
and the turning on of the water supply
through the new conduit. Although this
work is a wonderful engineering feat, and
has occupied years in construction, be
sides involving the expenditure of many
millions of dollars, its completion was
celebrated in a most informal manner,
there being none of the exercises that

usually attend the ending of such a great

enterprise. It had been determined that
the water should be let into the reservoir
in Central Park on Tuesday afternoon at 2

o'clock, and shortly after that hour the
Aqueduct Commissioners and the engineer
of the aqueduct, Mr. Fteley, were present
and formally raised the gate. The water,
however, had been running through the
two big mains all the morning, so the work
of the Commissioner was the most formal
sort of labor. Now that the main part of
the construction is completed, it will be in
teresting to review, very briefly, .the his
tory of this work.

History of the Aqueduct.

The law under which the new aqueduct
was built was passed June 1

,

1883, and a

permanent organization of the Commission
was effected on August 8 the same year.
On August 15 Benjamin 8. Church was

elected chief engineer, and on January 21,

1884, A. Fteley was made principal assist

ant and executive engineer. The pre
liminary plans wereapproved on February.

27, 1884, and after several minor changes

had been made, contracts for its con

struction wereawarded December 13, 1884.

On the 30th of that month the first ground
was broken and three shafts begun, and

during the first week of March, 1885, the

work of blasting out the tunnel was com

menced, 04 feet of the aqueduct being
excavated during the first week. The

tunnel proceeded rapidly from that time

onward. In 1886 the politicians ma

neuvered with the Commission and passed

a bill putting the work in charge of a new
board. This Commission stayed in office

a little over two years, and in the summer
of 1888, a special sess'.onof the Legislature
passed a third bill creating a third Com
mission, which has continued up to the
present time, and consists of the Mayor,
Commissioner of Public Works, the Comp
troller, Gen. J. C. Duane, Walter Howe.
Francis M. Scott and John C. Tucker.
On November 21, 1888, Mr. Church re
signed his position and Mr. Fteley was
appointed in his place, and under him the
aqueduct was completed.

Sixeand Capacityot the Aqueduct.

The Aqueduct from Croton Lake to

Jerome Park is of a horseshoe section,

with a capacity of 318,000,000 gallons per
day. From that point its capacity is re

duced, to allow for a branch to supply a

reservoir that will be built later at Jerome

Park. Down to the gate house at 135th
street the conduit is circular and will have

a capacity of 250,000,000 gallous daily.

From the gate house the water passes

through eight 4-foot pipes of total capacity

equal to the single conduit supplying them.

Four of these will bring water to the west

side of the city and the remainder will

discharge into the reservoir in Central

Park. The storage capacity at present in
the Croton Valley is about 9,000,000,000
gallons, the water being confined in sev
eral reservoirs. The new storage reser
voirs at Sodom will, however, be com
pleted by the beginning of next year, and
then the storage capacity will be double
what it is now. Until that time the con
duit will only flow to half its full capac
ity. The total length of the aqueduct
tunnel is 30} milesj while the pipe line
mentioned above is 2f miles long. The
deepest shaft that was sunk in running
the tunnel was 350 feet, and its average
distance below the surface of the ground

is 170 feet.
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DESIGN FOR A CHEAP HOUSE.

WE
PRESENT upon this and the fol- ground floor is such that the front well as by a door opening directly from
lowing page the elevations, floor door may be reached directly from one room to the other. The three sleeping
plans and details of a house de- the kitchen, thus avoiding the neces- rooms upon the second floor are all easily

signed by S. A. Bishop, of 488Main street, sity of passing [through either of the accessible from the upper hall. The cellar
extends under only a portion of the house.
As will be seen from an inspection of the
elevations, the gables are shingled as well
as the roof. The floors of the house are
of |-inch matched pine, while the walls of' the kitchen are wainscoted 3 feet high.
The stairs hive cherry rails, newels and
balusters. The parlor and dining room
have a reeded finish. The front door of
the house is fitted with stained glass, pro
ducing a neat and cheerful effect. All

Front Elevation.—Stale, H Inch to the Foot,

First Flooi. SecondJFIoor.

Scale,1-16Inch to the Foot.

Side (Left) Elevation.—Scale,% Inch to the Foot.

Desiyn for A Cheap House.—S. A. Bishop, Architect, Buffalo, N. Y.

Buffalo, N. Y. The house is of neat principal rooms. Communietion is had be- painting, both exterior and interior, is in
construction, providing three room9 on tween the kitchen and the dining room by two-coat work in tints of lead and lin-
each floor. The arrangement upon the means of a pantry 5x9 feet in size, as seed oil.
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FRONTOABtEWINDOW REAROUTSIDEDOOR

Design for A Cheap House.—Details.
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PROBLEMS IN ROOF FRAMING.

THERE
IS NOTHING in the art

of carpentry which so thoroughly
taxes the skill and ingenuity of

the builder as roof framing. Particu
larly is this the case when it comprises
roofs of many hips and valleys and of
different pitches. The subject has been
brought up and discussed many times
in Carpentry and Building, and in a most
thorough manner. Almost every con
ceivable way of obtaining hip and valley
rafter lengths and bevels has been illus
trated and desribed, but the readers of
the paper are a studious, energetic class,
always striving for the simplest, quickest
and easiest way of producing certain re
sults. Judging from the letters of inquiry
of late asking for still further information
on this subject, it is natural to conclude
that the readers of Carpentry and Build

ing are not yet satisfied, and that a system
is wanted whereby a mechanic with a steel
square and a 10-foot pole can lay off the

lengths of hips, valleys and jack rafters
with their proper levels on roofs of any

pitch without evermaking a diagram, and
in less time than it takes to describe the

operation.
Well, herewe comewith a systemwhich
will enable any one to find the lengths
and bevels of hips, valleys and jacks, on
roofs of any pitch. It does not matter
whether the mechanic can make or
understand a drawing or whether he every
heard of square root. The system which
we shall use in the article, consists
of a table from which the lengths and
bevels of rafters, hips, valleys and jacks
may be readily obtained.

By I. P. HICKS,

and decimals. To find the lengths of com
mon rafters, hips, valleys and jacks, it is
only necessaryto multiply the run by the
figures given, corresponding to the pitch
wanted. The following practical example
shows how to find the lengths of rafters
by the table:
What will be the lengths of rafters on a
building 16 feet wide, roof of 7 inch pitch,
hipped to the center, and rafters placed 10
inches from centers ?
The run of the common rafter is one-half
the width of the building, which is 8 feet.
Multiplying the length of rafter for 1 foot
run, 7 inch pitch—column 2 of the table
—and pointing off the product as in mul
tiplication of decimals, we have the length
of rafter in feet and decimals of a foot.
The decimal part must be multiplied by
12 to reduce it to inches, thus:

Rafter Table.

1 2 3 4 5 6

4 .5 >. =3.3oC
-3.2 £ .

si§1 11
>o
.2 h0 S3

o% as a

s
a

Inches.Feet. Feet. Inches. Inches. Inches.
6 1.12 1.5012& 6 17& 6 18}£& 12
7 1.1(11.5812& 7 17& 7 13%& 12
8 1.20 1.5612& 8 17& 8 14%& 12
9 1.25 1.6812& 9 17& 9 15 & 12
10 1.80 1.6412&10 17&10 15%<fc12
12 1.42 1.7312& 12 17&12 17 & 12
15 1.60 1.8812& 15 17&15 19# & 12
18 1.80 2.0712& 18 17&18 21%& 12

In explanation of the table it maybe re
marked that column 1 shows the pitch of
roofs in the number of inches rise to the
foot run. Column 2 shows the length of
common rafter to a foot run. Column 3
shows the length of a hip or valley corres
ponding to a foot run of the common
rafter. Column 4 shows what figures to
take on the square for the cut of the com
monrafters,which arealways 12on theblade
and the pitch of roof on the tongue. The
blade gives the bottom cut and the tongue
the top cut. Column 5 shows the figures
to take on the square for the cut of a cor
responding hip or valley, which are always
17 on the blade and the pitch of the roof
on the tongue. The blade gives the bot
tom cut and the tongue the top cut. Col
umn 6 shows the figures to take on the
square to make the top bevel of jack
rafters, which are always 12 on the tongue
and the length of the common rafter for a
foot run on the blade, the blade giving the
cut. The plumb cut or down bevel of a
jack rafter is always the same as that of
the common rafter.
To avoid a complication of fractions the
figures in columns 2 and 3are given in feet

1.16 x
0.28 x

8 = 9.28 feet.
12 = 3.36 inches.

Thus the length of the common rafter
is 9 feet and 3 inches. The 0.36being ade
cimal of 1 inch and very small may be
discarded. The corresponding hip or
valley will be found as follows :

1.53 x
0.24 x

8 = 12.24 feet.
12 = 2.88 inches.

The decimal 0.88 being almost equal to
1 inch, it is best to retain it and call it •

inch. Thus the length of the hip rafter
would be 12 feet 2J inches.
If the rafters are placed 16 inches from
centers, the run of the first jack placed 16
inches from the corner will be 16 inches.
Taking the samefigures in the table aswe
took to find the common rafter,. and mul
tiplying by 16 inches, we have the fol
lowing :

1.16 x 16 = 18.56 inches.

The decimal 0.56 being equal to $ inch,
the length of the first jack will be 18J
inches, the second will be twice that, the
third three times, and so on till the re
quired number is found.
The table covers almost every pitch of
roof commonly used, but if some pitch is
wanted not represented in the table, the
figures are very easily found. They may
be ascertained in two ways. The first
process is by square root, but, as many of
the readers are unacquainted with square
root, we will take a simplier method, and
one that all can understand. To find fig
ures to work any pitch desired, take 12
inches on the blade of a square and as
many inches on the tongue as the rafter
rises in 12 inches. Now, measure across
and divide the inches by 12, carrying out
the quotient to two decimal figures.
This will give the figures for finding the
lengths of common and jack rafters. For
hips or valleys on roofs of equal pitch take
17 inches on the blade of a square and as
many inches on the tongue as the roof
rises in 12 inches; measureacross and di
vide the inches by 12, carrying out the
quotient to two decimal figures, and we
have the figures for finding hips and val
leys.
Here are a few simple facts which, if
remembered, will enable any one to tell
the cuts in a hip and valley roof as quickly
as they know the pitch. The cut of a
common rafter is always 12 inches on the
blade and as many inches on the tongue as
the roof rises in 12 inches' run. The blade
gives the bottom cut and the tongue the
top cut. The cut of a hip or valley on a
roof of equal pitch is always 17 inches on
the blade and as many inches on the
tongue as the common rafter rises in a 12
inch run. The blade gives the bottom
cut and the tongue the top cut. The top
level of a jack rafter is always 12 inches

on the tongue of a square and as "many
inches on the blade as the length of the
common rafter would be for a 12 inch run
of the same pitch. The blade gives the
cut. The plumb cut or down bevel
will be the same as that of the common
rafter.
The lengths and cuts on hip and valley
roofs of unequal pitch may lie found much
in the samemanner, and by taking figures
on the square which will represent the
different pitches. Thus, if a root hips 6
feet oneway, 8 feet another at right angles,
and has a rise of 6 feet, the operation will
be as follows: To find the hip rafter, take
8 inches on the blade of a square and 6
inches on the tongue and measure across.
The result will be 10 inches. Now take
10 inches on the blade and the rise of the
roof, 6 inches, on the tongue and measure
across, which will give the length of the
hip. The blade gives the bottom cut and
the tongue the top cut. To find the
length of common rafters for the short
run, take the run, 6 inches, on the blade
and the rise, 6 inches, on the tongue and
measureacross, which will give the length,
nearly 8J inches. The blade and tongue
give the cuts top and bottom. To find
the top bevel of the jacks corresponding
to this pitch, take the run of the common
rafter, 6 inches, on the tongue and the
length of the common rafter, 8i inches, on
the blade and the blade gives the cut.
The down bevel will be the same as the
common rafter. To find the length of
common rafters for the long run, take the
run, 8 inches, on the blade and the rise, 6
inches, on the tongue and measure across,
which will give the length, 10 inches,
the blade giving the bottom cut and the
tongue the top cut. To find the top bevel
of the jacks corresponding to this pitch,
take the run of the common rafter, 8 inches,
on the tongue and the length of the com
mon rafter 10 inches on the blade, and
the blade will give the cut, the down bevel
being the sameas the common rafter. We
have now clearly shown that the lengths
ana cuts of almost any rafter maybe easily
obtained with a square and 2 foot rule,
and without diagrams ; yet we do not ad
vocate or advise anyone to discontinue the
use of diagrams for finding lengths and
bevels in roof framing. Diagrams serve
to make ideas plainer and more easily un
derstood.

A Dahielsonvilxe correspondent of
the New York Sun writes as follows about
the shingles removed a few days ago from
the steepleof the Unitarian Church, Brook
lyn: One of the first pastors of the
church nailed them with big-headed
wrought iron nails to the steeple in 1771,
and under them General Israel Putnam
often has sat and listened to the dicsourses
—rare in these days—giving liberal inter
pretations of the Scriptures. It is stated,
also, that the shingles were "rived" by
men who afterward fought with Old Put
at Bunker Hill. The shingles were re
markably well preserved. Four of them
are displayed in the street windows of the
News office, in this village, and above
them is a placard with this reading:
"These shingles were in use on the Uni
tarian Church in Brooklyn, 115 years.
Just look at the nails." The nails are fine
specimens of the old-fashioned, painstak
ing workmanship. They are smooth,
straight and round, with large, thin, per
fect heads, and are as clean and bright as
at the time they weredriven in the steeple.
They would be considered to-day too valu
able to use in any except the most elabor
ate and costly work. The shingles, of red
cedar, are not at all decayed.
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MEASUREMENT OF ROOFS/
BY TBIANOLB.

THE
FRUSTUM of a pyramid or a cone
is the part that remains after cutting
off the top by a plane parallel to the

base. Fig. 78representsthe frustum of a py
ramid and Fig. 80of acone. The convex sur
face of the frustum of a pyramid or cone
is found by multiplying the slant hight by
half the sum of the perimeters of the two
bases. In Fig. 79 let a b c d represent the
elevation and/ e h the plan of the frustum

the slant hight, as derived from c d
of elevation. Make n' o' equal to n o
of plan, as shown, then V n' o' m' will
equal one of the faces of the pyramid.
This figure is called a "trapezoid," which
is a four sided figure having only two of
its sides parallel, and the area is found by
multiplying the altitude by half of the sum
of its paralellel sides The area of one
face can also be obtained, as shown, by

the vertex of a cone. With e ascenter,and
e d as radius, strike the arc m n indefi
nitely, then with e b as radius the arc h I.
Draw e k, and from the point k space the
circumference of plan g f h, as shown by
k » I, then draw I e, which completes the
envelopem k « I n.
A sphere or globe, Fig. 82, is a solid
bounded by a convex surface, every point
of which is equally distant from the center,

Fig. 79.—Area of Surface of Frustum of
Pyramid.
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Fig. 81.—Area of Surface of Frustum of
Cone.

of an octagonal pyramid. If k m was 2

feet the perimeter of the large base would
be 16 feet, and n o being 1 foot the peri
meter of the small basewould be 8 feet.
We will suppose the slant hight, as c d
,

to
be 5 feet. To find the surface of the sides
of the frustum by the rule given above we
would proceed as follows: 16 + 8 =
24 -t- 2 = 12 x 5 = 60 feet. To obtain
the shape of one of the faces draw f m'
equal to k m and bisect by e

'

d', c' d' being

1 1
* Continuedfrom page158.

PLAN

Fig. 81.—Elevation and Plan of Dome,Squarein Plun.

Measurementof Roofs.

drawing A at B and C at D, which, by the
scale previously used, would give a figure
2i x 3 feet, and 3 x 2^= 7i feet in one
face, and as there are eight faces, 7J x

8 = 60 feet, which is the sameanswer as
previously obtained.
In Fig. 81 let a c d ft represent the ele
vation, and g f h the plan of the frustum
of a right cone. The shape of the enve
lope can be obtained in the same general
way as for a right cone. Extend a c and

b d until thev meet at e
,

which would be

a point within the sphere. The diameter
of a sphere is a line passing through its
center and terminating in its surface. The
radius is half of the diameter. The sur
face of a sphere is found by multiplying
the circumference by the diameter. In
Fig. 83 let ab c represent the elevation
and e d f the plan of a dome, and as the
plan is a circle, it can be considered as a

half globe, and its surface obtained by the
above rule by estimating the surface of a

globe of the size indicated on the plan,
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and then taking one-half of the amount.
In the engraving the plan is drawn di
rectly under the elevation, and if it was
necessaryto determine the convex surface
of the dome without the aid of figures, it

parts, and one of these spacesmarked so as
to be bisected by e k, as shown by m n,
and the miter lines in h and h n drawn,
which represent the boundaries of the sec
tion, and points from the profile are
dropped so as to cut these two lines. On
any convenient place outside of the plan
on e k space the stretch-out of b e as o k,
which divide into the same number of
parts, and draw the measuring tines 1, 2,
3, <fec.,at right angles to e k. By bring
ing the blade of the T-square against the
several points in the miter lines h n and h
in, and thus cutting measuring lines of
corresponding numbers, points of intersec
tion are thus obtained, through which
lines can be traced forming the shape or
pattern s o p for m h n of plan. As the
plan was divided into 12 parts, one of
which is shown by in n, after obtaining
the area of shape sop, twelve times this
amount would be (nearly) the surface of
the dome. k
In Fig 84 is shown a^domehaving the

PLAN
F' -. W.—Octn.T.innlPlmrole.
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Measurement of Roofs.

be used as a pinnacle or tower, and while
it is octagonal in plan, the samemethod is
used for obtaining the shape of one of the
the face3as in the previous figures, similar
letters being used to designate similar
parts.
In the three previous illustrations the
shape of a certain portion of the roof or
covering has been derived from the plan,
after lines have been dropped from the
elevation. In Fig. 86 the roof shape is
derived from the elevations. Let h ab cj
represent the front view of a dormer win
dow and d f e the side. The part of roof
a J is to be divided into any convenient
number of parts, and by placing the blade
of the T-square parallel with / e, the
necessarymeasuring lines can be drawn as
shown by the small figures. On d e ex
tended as eg spacea stretchout of a b, and
from these points draw the measuring
lines as shown by the figures betweeneand
g. With the blade of the T-square parallel
to d e, drop lines from the points in
d f, as indicated by the dotted lines,
to corresponding lines drawn at right
angles to e g. A line traced through these
points s x will give the shape of part of
roof a b to join df. The entire roof being
obtained in a similar manner, or by trans
ferring the distances to similar lines, as
x p, and tracing a line through these
points, then * x p g e will be the shape of
cover for the roof a b c to join a mansard
roof having straight sides, as shown by
df. If the roof was to join a mansard of
any other shape, as k m, b c is to be di
vided in a similar manner, lines drawn
through the side elevation, and the shape
of roof In o t obtained as in the previous
illustration.

could be done approximately as follows :
Divide the half of elevation, as b c, into
any convenient number of equal parts.
Through the plan draw e k parallel to a c.
The circumference of the plan is to be
divided into any convenient number of

same elevation as previously used, but
square in plan. The shape of m h n of
plan is obtained the sameas in the previ
ous figure, similar letters to designate
similar parts being employed.
In Fig. 85 we have a figure that migt

Portland Cement for Anchoring
Bolts.

A writer in the Polytechnic, ot Troy,
relates how, during a recent experience in
constructing foundations for an elevated
railway, solid rock was encountered so
near the surface as to necessitate anchor
ing the foundation bolts in it. Some
more durable and economic means of
accomplishing this than by the use of sul
phur or lead was desired, and Portland
cement was suggested as being suitable.
A careful investigation failed to find any
any record showing the adhesive strength
of cement in pounds per square inch when
used this way,henceit wasdecided to make
such experimental tests as would give rea
sonably positive information on this point.
For this purpose 14holes were drilled in a
ledge of solid limestone, seven of them be
ing If inches in diameter, and sevenof them
being \\ inches in diameter, all being 3J
feet deep. Seven J-inch and seven 1-inch
bolts were prepared with thread and nut
on one end and plain at the other end,
but ragged for a length of 8J feet from
the blank end.
Four were anchored with sulphur, four
with lead, and six with cement mixed
neat. Half of each were } inch and half
1 inch bolts, and all of them were allowed
to stand till the cement was two weeks
old. At the expiration of this time a
lever of sufficient power was rigged and
all the bolts were pulled, with the follow
ing results :

Sulphur.—Threeboltsout of four developed
their full strength, 16,000and 31,000pounds.
One1-inchholt failed by drawiug out under
13,000pounds.
Lead.—Three bolts out of four developed
thsir full strength,as above; one 1-inch bolt
pulledout under 13,000pounds.
Cement.—Five of theboltsout of six broke
without pulling out ; one1-inch bolt beganto
yield in the cementat 26,000pounds,but sus
tainedthe loada few secondsbeforeit broke.

While this experiment demonstrated
the superiority of cement, both a9 to
strength and easeof application, yet it did
not give the strength per square inch of
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area. To determine this, four specimens
of limestone were prepared, each 10 inches
wide, 18 inches long and 12 inches thick,
two of them having lj-inch holes and two
of them 2$-inch holes drilled in them.
Into the small holes 1-inch bolts were
cemented, one of them being perfectly
plain round iron and the other having a
thread cut on the portion which was em
bedded in the cement. Into the 2$-inch
holes were cemented 2-ineh bolts similarly
treated, and the four specimens were al

lowed to stand 13 days before completing
the experiment. At the end of this time
they were put into a standard testing ma
chine and pulled. The plain 1-inch bolt
began to yield at 20,000 pounds and the
threaded one at 21,000pounds. The 2-inch
plain bolt began to yield at 34,000 pounds
and the threaded one at 32,000 pounds,
the strain in all cases being very slowly
applied. The pump was then run at a
greater speed, and the stones holding the
2-inch bolts split at 67 pounds in the case

of the smooth one and at 50,000 pounds
in the case of the threaded one.
It is thus seen that cement is more re
liable, stronger and easier of application
than either lead or sulphur, and that its
resistance is from 400 to 500 pounds per
square inch of surface exposed. It is also
a well ascertained fact that it preserves
iron rather than corrodes it. The cement
used throughout the experiment was an
English Portland cement.

THE BUILDING HANDICRAFTS.-IL'

CHANGF OF STYLE.

SUCH
WAS TuE CASE when Gothic

succeededItalian, and "Queen Anne"
the Gothic. In the historic periods

the change was gradually brought about,
owing to the foreign artists who came
over, as during the age of Elizabeth and
the later days of Charles II. The Stuarts,
indeed, encouraged foreign artists, and
the workmen were instructed in newmodes
of working. But there was something
stronger than foreign influence : there was
the individual unfolding of ideas which
the earlier guilds promoted in every lo
cality; the apprentice was instructed in
the "mystery " of his craft, and learned to
become a proficient in it ; he was not re
stricted as to time or material, and was
permitted to exercise his own talents. In
this manner invention was encouraged, a
new stagewas enteredupon, and expressed
itself outwardly. As we have said, the
growth was from within outwards, not as
now—a forcing process by which all, ex
cept the architect, becomemere tools.

THE BRICKLAYER.
But to take each trade in the order we
have named them, and first the bricklayer.
We have said he has superseded in some
districts the mason. During the last 10 or
15 years the bricklayer has recovered his
somewhat fallen condition under the reign
of "compo." We see examples of brick
work now which equal the brick 'archi
tecture of the Tudors and the Dutch of
the Seventeenth Century. Owing to the
taste and labors of Mr. Norman Shaw,
Messrs. Ernest George and Peto, Mr. John
L. Pearson, R.A., and Mr. A. Waterhouse,
R.A., among modern architects, orna
mental brickwork in England has made
great strides. The " Queen Anne " craze,
to its credit, has restored the reputation
once enjoyed by our brick cutters and
setters, and we need not go far to point
out in London some fine examples of mod
ern workmanship that worthily compare
with the Flemish. Italian Gothic led the
way. Mr. John L. Pearson, R. A., in his
fiue church of St. Augustine's, Kilburn,
and St. John's, Upper Norwood, has
shown what can bedone by modern hands
in brick groin vaulting.
At the recent Architectural and Build
ing Trades Exhibition, at Islington, we no
ticed some excellent rubbed and carved
brickwork, executed by T. Lawrence, of
Bracknell ; we also seered brick housesat
Kensington, designed by Mr. J. J. Steven
son and Messrs. George and Peto, which
are masterpieces of the bricklayers' and
the brickcuttters' arts. Yet not long ago,
the English bricklayer was looked upon as
occupying not a very important position in
the building fraternity, and, in fact only a
little above a hodsman. His attainments
were then measured by the operation of
laying bricks. But the skilled bricklayer
is a great deal more than a layer of brick3.
His knowledge of practical geometry
should be not less extensive than the
mason's if he understands the method of
* Continuedfrom page162,July Issue.

setting out such things as oblique arches,
groined vaults, gauged arches, niches,
&c. This setting out has been generally
intrusted to foremen and clerks of works,
though there is every reason why the op
erative should know the principles,
especially if he desires to raise himself
amongst his fellows. The drawing and
cutting of arches, the taking off the bevels
and moulds for an arch on a circle, require
at least intelligence, and when to these
things we add a knowledge of archi
tectural features and ornament, it will be
easily seenthat the superior operative in this
department should possess attainments as
respectable as those of the mason.
He should particularly welcome the
efforts made to raise the handicraft by the
establishment of classes for apprentices,
such as those of the City and Guilds of
London Institute. The opportunity will
be lost to him later in life. It is for the
workman alone to raise himself to the po
sition of an artist in the material he works
with, and till he earnestly sets this ideal
before him the contractor will continue to
use him as amere tool. An accomplished
bricklayer or mason is intrusted with a
great deal of the architectural design ; he
should be able to second the architect's
efforts, and, if necessary,be competent to
suggest modifications and improved details
as the work advances. Very few do any
thing of the kind; they simply execute
orders as expeditiously and thoughtlessly
as they can—they have no interest to do
more. But taking the trade all round, we
may say there are indications of more in
telligent interest and higher artistic cult
ure in the craft. To be a successful
worker in brickwork a man ought to have
some knowledge of art; to have a correct
eye; to understand technical drawings,
and to know when a thing looks well and
what to do to increaseits effect. Without
he knows this he is only a bungler.

THE CARPENTER AND JOINER.

The art of the modern carpenter and
joiner holds, it must be confessed, an in
ferior place to that of his predecessors.
Triumphs of the carpenters' art, such as
we meetwith in the noble roofs of West
minster Hall, the Great Hall of Hampton
Court, Eltham Hall, in Kent, and in the
beautiful examplesof hammer beam roofs
in the old churches of Norfolk and Suffolk,
are no longer to be met with. Iron has
seriously interfered with the greater con
structive feats of the carpenter ; while his
artistic skill has very little scope left under
the modern contracting system of divid
ing labor. The old carpenter, although his
scientific construction was not always per
fect, produced works of art ; his eye and
hand were cultivated and expressed them
selves on the work hedid. Machinery has
lightened his labor, but without, alas !
increasing the artistic cultivation of the
worker. Though he has less drudgery
to perform, he has not benefited; the
hand and eye are no longer associated,
and a marked separation of the artist and
operative has taken place. We can ex

plain it on no other assumption than that
labor saving machinery has benefited only
one class, and has taken away from the
craftsman the means he had before of de
veloping his skill and exhibiting his art.
Things are done piecemeal— the capitalist
only reaps the benefit. In this trade also,
therefore, as in that of the mason, devel
opment from within has been impaired.
The highest class of joinery to be found
nowadays is in the hands of a very few
men, who do the best church work, and
are located in the principal towns. They
contract for fittings. The skilled village
or journeyman carpenter is now no longer
met with. The consequence of these
things is that the carpenter and joiner is
no longer associated with building, except
as an independent factor in its produc
tion, and contributes very little of his
head and heart to the work. The recent
statistics published on the depression of
the building trades show two main causes
of depression in this trade: The importa
tion of manufactured material and join
ery and speculative building. Reckless
speculation is
,

we believe, the bottom of
the trouble, as it draws into competition
with skilled hands the inferior workman.
But w-e still look to the carpenter and
joiner. His labor constitutes a very con
siderable and important part of architect
ure, and the influence of the carpenter on
architecture will always be felt. The
Carpenters' Company, by providing tech
nical instruction and free lectures and ex
hibitions of handicraft, is recovering lost
ground, if only the London apprentices
will take advantage of them. Again, let
not the youth believe he can do without
apprenticeship. In London the appren
ticeship system is dying out and the mar
ket is being flooded with unskilled work
men. With unskilled joiners architect
ural detail must suffer, and when internal
finish deteriorates the exterior architecture
becomesneglected. To masonry and join
ery belong the essential part of architect
ure, and for the credit of art we must
preserve them from falling into merely
mechanical operations.

A Sheet metal pipe, composedof longi
tudinal sections joined by continuous
longitudinal seams, has been patented by
Charles L. Hart, of Brooklyn, N. Y., and
Thos. S. Crane, of East Orange, N. J. The
pipe also has a series of sections at oppo
site ends of the longitudinal seams.

A smooth floor may be stained a rich
dark brown by the use of 1 pound of
asphaltum mixed with i pound of bees
wax, or a greater quantity of each in the
same proportion. If the composition is

judged too light,, additional asphaltum
may be cautiously added.. This is applied
with a sponge or brush. A thin coat of
shellac is then laid over the whole, and
the surface smoothed with sandpaper. A
cost of common varnish will give it a

splendid finish.
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A ST. LOUIS RESIDENCE.

UPON
THI8 and the following pageswe

show the elevation, floor plans and de
tails of a ten-room brick residence

recently completed for L. L. Culver, and
located upon the south side of Morgan
street, between Ware and Grand avenues,
St. Louis, Mo. A perspective view of the
structure will be found upon the colored
plate which forms our supplement this
month. The basementof the structure is
built of white limestone, with cut joists and
stone, rough faced and pointed in black
mortar. The superstructure of the building

immediately in the rear of the reception
room. The arrangement of rooms is such
that there is direct communication from
the kitchen to the front door, thus avoid
ing the necessity of passing through any
of the principal rooms. Upon the
second floor are four sleeping rooms,
all easily accessible from the hall. The
bathroom and linen closet are in
the rear just beyond the back stairway.
In the basement story is finished a large
billiard room, paneled in antique oak. The
first, second and third stories are finished

SecondFloor.—Scale,1-13Inch to the Foot.

Front Elevation.—Scale,HiInch to the Foot.

A St. Louis Residence.—./. B. Legg Architectural Co., Architects, St. Louis, Mo.

is of St. Louis pressed brick, laid in red
mortar and trimmed with Lake Superior
red stone. The roof is red slate, and the cor
nices, finials, dormers, crestings, porches,
&c., are of cold rolled copper in its natu
ral state. From an inspection of the en
gravings it will be seen that there are
three large rooms upon the first floor, be
sides an ample reception hall, which is en
tered from the porch through a vestibule.
The porch and vestibule are floored with
mosaic tile, relieved with red Tennessee
marble, polished borders and steps. The
main stairway rises from a second hall

in quartered oak, cherry, black walnut and
butternut, with heavy paneled dadoes and
wainscoting throughout the reception hall,
bathroom and stair halls. One of the
chief attractions of the building is the
main stairs, with its paneled curb strings,
doubled molded railing and unique balus
ters, chimed in with newels of deep
paneled work, having carved shafts and
rosettes extending to the ceiling. These
form an arcade across the width of the re
ception hall, producing a very handsome
effect. The bathroom is fitted in the
most modern style, the floor being covered

First Floor.-Scale, 1-16
Inch to the Foot. m
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with mosaic tiles, while the wainscoting is
polished Tennessee marble. The room is
fitted with porcelain lined enameled tubs,
fancy decorated pedestal closets and oval
wash stands, all set on brass supports.
The house has been erectedand completed

Architectural Company,
and Dallas, Texas.

St. Louis, Mo.

The first consideration in planning the
plumbing for any house, says anexchange,
is to concentrate the fixtures as much as

Main Stairway.—Scale,96Inch to the Foot.

Elevation of Dining RoomMantel.—Scale,fc.Im-li to the Foot

A St. Louis Residence.

building with no system, and with the
necessity of carrying pipes in places where
they are liable to freeze or where they are
inaccessible, so that in caseof accident they
cannot be got at without damage to walls
and ceilings and much outlay of money.

Aboriginal Carpentry.

In speaking of ancient American tools,
H. F. McLeod, of the Smithsonian
Institute at Washington, recently said :
"Aboriginal carpentry was the chief trade
of our predecessors on this continent.
The Indians and the mound builders had
a very good idea of woodworking. You
will see even now some very pretty join
ing done by Sioux Indians. Their tent
poles make a fit which many a white car
penter would not like to try to better.
"The best carpenters, of course, were
the Aztecs, who had arrived at quite a
high stage of art, and whose tools, al
though they knew nothing of steel, are
really excellent. We have a few of theii
tools at the Smithsonian, but the best col
lection is

,

of course, in the City of Mexico.
The material used was almost wholly
glass, especially for the finer parts of their
wood cutting. To chop trees they used
flint axes, and for rough hewing out of
logs the same, but when it came to the
accurate fitting in of the hewn timber,
they handled glass knives, chisels and
saws very deftly and with beautiful re
sults. There is a ceaba wood post in
Washington with hieroglyphics and faces
cut upon it all with glass. You can see
bits of the original chisel still sticking in
a corner of the wood, where it broke off
three centuries ago under the hand of the
workman. The Aztecs knew how to make

a very good and manageable glass, and
their best cutting blades, swords, daggers
and spears, saws, chisels and axes were
made of it. When the edge dulled they
broke it from the end, instead of sharpen
ing it
,

and got a new cutting line.
" You can see a great deal of aboriginal
carpentry still in use among the Moqui
Indians of the United States. Of course
they use our tools now, but they follow
out their old patterns. They know how
to make ladders and they swing their
doors on hinges from the top, and they
know how to mortise timbers—knew how
long before Columbus landed in America.
Of course they use our tools diffetently
from our way. The chisel they push
rather than hammer, work the board up
and down on a fixed saw rather than the
saw on the board, and withal they get
creditable results. The framework in the
Pueblos is quite as honest as anything we
have in America."

The pact is mentioned in a German
newspaper that under some conditions
sheet zinc, when in direct contact with
brickwork, suffers to an appreciable ex
tent from rapid corrosion. It appears
from this account that in building the
Berlin city market halls a portion of the
zincwork which rested upon brick walls
was found to be deeply pitted at a number
of places, this being particularly the case
where the metal was close to the bricks.
Chemical examination of these resulted in
showing that they contained as high as
1.14 per cent, of soluble salts, capable of
producing the destructive effect in ques
tion, and stimulated to more energetic
action by moisture. The proportion of
such salts, of course, varies with different
kinds of bricks, while in some there may
be nothing to induce any such corrosion.
As a preventive, roofing felt or similar
material may be placed between the zinc
and brickwork.

at a cost of $25,000. It was constructed
from designs prepared by and erected
under the supervision of the J. B. Legg

possible and to strive to have everything
compact and accessible. Plumbing should
not be scattered helter skelter all over the

The cost of new buildings erected in
New York during the first six month, of
the year is $45,698,511, against $41,084-
072 in the sameperiod in 1889.
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MASONRY AND STONE CUTTING;

GROIN
FORMED by the intersection

of a skew lunette in a barrel vault. —
In engineering works for covering

watercourses, the tunnels bringing afflu
ents into the main course must enter the
main vault in a skew direction, and not
square. Let o' O be the direction of such
a vaulted subway constructed in stone,
Fig. 100. If, as in our drawing, the face
of the lunette, Fig. 98, be skew with its
direction, and, for appearance sake, be
made semi-circular, with joints radiating
from the center, then the right section,
Fig. 101,will be an ellipse, and the joints
will not be normal to the surface of the

the method of the intersection of the
planes tangent to eachof the cylinders.
Development of the Soffit, Fig. 102.—

Develop the right section, Fig. 101, then
make a, A, = « A, }.tlt = H, nt *», = n m,
v,n, = vn. . . . , /3

,

B, = j) B. This
series of points will give the line of the
groin on the developed surface of the
soffit. Each division of this development
will give us the soffit mold of the respec
tive arch stones.
In drawing the bed molds the depth of
each joint must be taken on the right sec
tion, Fig. 101, and not on the face arch,
Fig. 98. Thus, in Fig. 102, t,, N, = v'v"

'Mt x \\/ Fig.100 // \ \ \ :V \ !

Fig.102

Masonry and Stone Cutting.—Figs. 98 to 103Inclusive.

vault. We may, on the contrary, assume
that the right section is circular, and then
the outside face of the arch will be ellip
tical. Whichever alternative be assumed,
it must be remembeied that the develop
ment of the surface of the vault can only
be found by means of the right section.
The division of both vaults in arch
stones will be done as in the casewhen the
vaults met at right angles ; the groin will
again be found by cutting both vaults by
a series of horizontal planes, such as V I",
m' m", n' n", Figs. 98, 99, each of which
.will cut both vaults along straight lines,
the intersection of which will give the
points I, «i, n of the groin. The tangents
to the curve of the groin on plan are found
by exactly the samemethods as when the
vaults meet at right angles, either by the
method of the plane of the normals or by

* Continuedfrom page200.

of Fig. 101, and v, P, = v
'

n" = i/ it'.
The lengths, Fig. 102,N, N„, P, P,, rr, p.,
are taken from the plan, Fig. 100, equal
to the distancesof the points N, P

, p, from
the line a /J

. The curves «» N», p> Ps
formed by the intersection of the bedwith
the soffit and cxtrados of the larger
vault are found exactly as in the case of
the ordinary Welsh groin described in the
previous article; they areagain portions of
ellipses, but of which we have conjugate
diameters such as O o and O X, not axes.
It is observed that the ellipses formed by
the intersections of the beds with the soffit
of the vault have all got the one conjugate
diameter O o in common, and that tangents,
taken on points where lines parallel to the
other conjugate diameter, cut the ellipses,
will meet in one point, such as 0

,

on the
diameter; for 8 will be in every casegiven
by the intersection of the horizontal trace

of plane in" 6", Fig. 99, tangent to the
larger cylinder with the center line of the
smaller vault, which is the horizontal
trace of all the planes of the bed joints.
In working the stones, Fig. 103, the
face mold must be taken from the square
section, Fig. 101. We begin by produc
ing a prism, the base of which is equal to
the plan of the stone, and the hight of
which is equal to the difference of level of
the highest and lowest points, such as /i

and jt", Fig. 101. The working of the
stone is then completed by the same
methods as in working the stone of the
Welsh groin when the vaults met at right
angles, the only difference being that the
sides of the L-shaped prism are not at
right angles.

Fireproof Houses.

The combustible nature of Japanese
houses renders large fires a frequent and
disastrous calamity, says the Detroit Free
Press. Hence since a long time ago the
more wealthy Japanese merchants, as well
as farmers, have been in the habit of
building a kura or fireproof mud house
contiguous to their shops and dwellings,
yet generally entirely isolated. Into these
are hurried at the first alarm which indi
cates a fire,approaching the premises, the
portable property, household stuffs, mer
chandise, &c. , and the kura is then closed,
and if time permits the joints of windows
and doors are sealed with fresh mud. A

fire passing around and over such a struct
ure will leave its contents unharmed. It

is a very common thing to see in Yoko
hama, in the streets of the native town,
many of these kura built with much atten
tion to architectural effect. They resemble
very closely gigantic fireproof safes
which may be one, two and even three
stories high. The kura is built of a light
framework of wood, between the openings
of which is securely fastened open wicker
work of bamboo. Then the whole wall
surface, inside and out, is solidly filled
with stiff plastic mud taken from the bot
tom of the rivers, and when thoroughly
dried is smoothly covered with stucco,
often treated ornamentally.

A Big Tree and a Big Saw.

The Chicago papers state that Neal
Girard Van Doornum, of Cramers, Cal., is

making preparations to takeout a sectionof

a big redwood tree, for the purpose of exhi
bition at the World's Fair in 1893. This
will be the largest section of any big tree
ever taken from California. The tree
measures99 feet in circumference, making

it almost 33 feet in diameter. The section
to be taken out will be 9 feet in hight and
60 feet in circumference. It will be di
vided into three cuts. The World's Fair
big tree is to be taken from Mammoth
Forest, Tulare County, Cal., which is lo
cated 52 miles east of Tulare City, at an
altitude of 6325feet above the level of the
sea. The work of felling the tree has
already begun. Ten skilled workmen have
been engaged and are busy at work. The
saw to be used in getting out thesesections

is 22 feet in length, and was made to order
by the Pacific Saw Company, of San
Francisco. It is said to be the largest
crosscut saw ever made of one pieceof
steel, and is supposed to require eight men
to handle. It will take ten menat least
two months to complete all the work to
be done. Three flat cars will be neces
sary for transportation, as the total weight
will not be less than 65,000 pounds.
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AN ENGLISH COUNTRY HOUSE.

W
HILE ENGLISH country houses
do not differ necessarily from
those erected in this country, it

often interesting to note the arrange-

improved and remodeled by Mr. Joshua
Field, under the superintendence of Wilson
& Long, architects, of London. The
greater part of the old building was

tion between the two as little appa
rent as possible. The exterior is of Suf
folk facing bricks, with stone dressing,
while the interior joinery is of oak waiu-

An English Country House.—View of Main Stairway.

ment of rooms and the conveniences
afforded by a typical English summer
Jesidence. One of thesedwellings, located
an Surrey, has recently been materially

changed, and large additions made. The
new work has been so arranged as to
fit on to the old building in a manner
to harmonize and render the actual junc-

scot throughout, part stained and part
fumigated in oil. In our illustrations
upon this and the opposite pages we show
the floor iilans of this house, as well as an
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interior view indicating the main stairway
and a portion of the hall from which it
rises.

Some Paradoxes.

A.t a recent meeting of the Iowa Sur
veyors' Association, held at Des Moines,
Mr. Seth Dean, of Glenwood, Iowa, secre
tary of the organization, read the follow
ing very entertaining paper :
John Henry has built a house. Well,
you say that is not a surprising fact, for

2. The workmanship in every part shall
be of the very best, and all parts shall be
pushed to completion as expeditiously as
possible.
3. All excavating or grading for the
foundation will be measuredand paid for
by the cubic yard.
4. All stonework in the foundation
walls will be paid for by the perch, and
dimension stone by the cubic foot.
5. All bricirwork will be estimated and
paid for by the 1000feet in the wall.
6. Plastering and painting by the square
yard.

First Floor.

the average American citizen has an am
bition to some time during his life reside
in a house planned and built according
to his own ideas of comfort and usefulness,
and John Henry is no exception.
As John is of an economical disposition
he concluded to dispense with the services
of an architect, and to build after the

7. Carpenter work will be paid for by
the piece or by the 1000 feet of finished
work, according to circumstances.
Now these specifications looked very
plain and simple to John andhe could seeno
reasonwhy they would not answer his pur
pose, and as his boy Peter was pretty good
in figures and felt sure he could keep track

SecondFloor.

An English Country House.

plan of a house which appeared in a paper
that he takes. This house he said could
be built for dollars, and John
thought that was about what he wanted
to pay. The editor also published in con
nection with the plan, a series of rules to
be observed in the construction under the
formidable title of General Specifications,
which read somewhat as follows :
1. All material furnished shall be of the
bMt quality to be obtained in the market.

of the work, John decided to furnish all
the material himself and to hire the work
men according to the plan described, and
in the end he had no difficulty in making
contracts with his workmen, based on the
printed specifications. With this expla
nation we will commence the building.
" Well, Peter, how many yards of earth
excavation is there in the foundation ?"
" There will be 127| cubic yards in the
cellar and trenches; and theway the stakes

are set there will be iust 125 cubic yards
needed to make the filling around' the
walls when the house is built."
" Good," says John, "I will let Patrick
put his men at work to-morrow. Patrick
says it is worth 25 cents a yard to makethe
excavation, and as your figures show there
will be earth enough from the cellar and
trenches to grade up the grounds in good
shape, we will let them spread the loose
earth at the ends and back of the house
first, and after the front steps are built
and the curb for the walk set, they can
dress up the front."
So Patrick and his men make the exca
vation and spread the excavated earth as
planned by John and Peter, but find they
have used it all as they go along, and
there is none left for the front yard.
Peter wonders at this and looks overhis
figures but can find no mistake, so he asks
Patrick what he has done with the 14
yards of earth that ismissing. ' ' Oh," say9
Pat, ' ' is that what bothers you ? Well, the
earth shrinks when it is moved in the man
ner we have moved this, the earth
being packed closer in the new grade
than in the hole ; it will lose from 10 to 12
per cent in this way, so if you figure on a
fill you want to remember that it takes 10
yards of earth in the bank to make 9 in
the dump."
"Well," says Peter, "father's specifica
tions don't say anything about that, where
are you going to get the rest of the earth
to make the front fill ?"

"Your specifications, Peter, don't say
anything about my borrowing earth
to surface your yard with, my part of
the contract is completed as soon as
we finish the trench for the footing
of that cross wall yonder. I expect
you will have to haul the dirt for the
rest of your work from the Bever cut,
over west; it will be worth 75 cents a yard
for that work, and in fact I don't care to
do it at that, but as you are in a pickle, I
will help you out if you want." So John
pays $10.50 to learn the lesson of the first
paradox.
Next, Mr. Rubble informs John that
the work on the foundation is completed
and he is ready to settle, and claims pay
for 174 perches. John and Peter pro
ceed with their tapeline to measure the
work which Peter makes out to be 160
perches, and John says hewill pay for that
amount and no more. Rubble refusesto
accept the money and talks about sueing
John. They finally agree to let Chipp,
the carpenter, measure it. Chipp comes
from Linco'n and be proceeds to measure
the walls, according to the custom pre
vailing in that city, and reports 20S
perches, at which John mutters something
about a conspiracy to rob him and forth
with goes to Brief, the nearest lawyer, for
advice. This gentleman has seen some
thing of the world, and proceeds to ques
tion John and Peter about the way they
measured the wall. Peter says, " I meas
ured all the stone laid, taking the length,
breadth and thickness of the wall and
allowing 24} cubic feet for a perch because
my arithmetic says that is the proper way
to measuremason'swork."
At this stage Rubble chances to passby
the door, and Brief calls him in and asks
him how he measures masonry. He an
swers, ' ' By the customary rule, of course.
Measure all openings as solid wall and all
corners double, and allow 25 cubic feet for
a perch."" How does it happen that Chipp makes
so much more than you do ?"
" He reckons 16| cubic feet for a perch."
After some parleying, Mr. Henry pays
Rubble for the 174 perches claimed, and
Peter makes a note in his arithmetic under
the rule for measuring mason's work.
" This rule may give correct results in the
school-room, but it won't work in
practice."

(To becontinued.)
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CORRESPONDENCE

Answer to Bandralllng Problem.
From 6. S., Colorado Springs, Col.—
I inclose an answer to "J. C," of Cedar
Rapids, Iowa. I take his drawing as it is

,

using the inside line for face of string.
He has the balusters spaced equal. That
cannot be and produce a good tread, un
less the cylinder is larger. I first unfold
the quarter circle and space for the risers,
as shown in Fig. 1 of the sketches. Lay
off the rail face to face as G 8. Next square
the center of the rail as C D for obtaining
face mold for cylinder. Now, the number
of risers in the circle is 4

,

which equals 28
inches. One-half of 28 inches is 14 inches.
Extend the top line of square indefinitely,
or 14 inches, which is half of the rise
Call this 3

,

seeFig. 2
,

then draw the line

placing the bevel for right and left hand
rail. Use mold for squaring wreath by
sliding to lines of bevel on the wreath. I

always cut the mold a little ^larger than

Fig. 1

Answer.— 1
.

We do not know of any
books relating to gravel roofs. It would
be difficult to give precise directions for

applying a gravel or composition roof, as

so much depends upon the kind of surface
to be covered, quality of material used,
and other circumstances'peculiar to each

case. A " gravel "iroof canbe constructed
upon a foundation of paper with no par
ticular strength, or upon one where the

fabric is as strong as heavy canvas. Roof

ing felt can be procured weighing from

Answer to Handrailing Problem. Diagrams Accompanying Letter of " G. S."

from 3 to 2. Draw a line indefinitely in

a horizontal direction and erect a perpen
dicular the length of 1 2

.

From 2 take

2 3
,

as shown in the diagram ; square from
these lines. For center strike one-half the
width of the rail each side of the lines.
For bevel for wreath set compasses at E

and strike the other point as shown by
the circle at F. Draw a line from F to 2.
From 2 F to E is the bevel placed square
of plank at each end. If "J. C." is a

practical stairbuilder he will understand

the width of the rail. The cylinder is un
folded ready for bending.

Laying Gravel KooIh.

From L. H. D., San Diego, Cal.—l
would like to inquire if there is a work of
instruction published regarding the laying
of gravel roofs. If there is nothing of the
kind published I would like to be in
formed how a gravel roof is put on and
its composition.

1 to 2i pounds or over to the square yard,
and it is also made two or three ply, with

a waterproof composition between. Other
varieties of what, for a better term, we call

covering, have a coarse canvas as a founda
tion, which is combined with felt, paper,

waterproof composition, &c.

After the fabric or covering, whatever

quality is chosen, has been laid on a roof,

it is covered with some form of water

proof composition. To make the roof as

fire proof as possible, and as a protection
from the weather, sand or gravel is applied
hefore the coating becomes dry or cool,

the exact method of application depending
in somemeasure on the nature of the ma

terial. The presenceof the sand or gravel

gives the distinctive name to this class of

roofs, but as we have pointed out, their

quality ranges from the very cheapest to

something of real merit. The latter, how

ever, costs something. It is the cheaper
article that is most employed, and hence

the reproach of the name gravel roof—or
tar roof, as it is sometimescalled.

Of the various water-proof compositions
used for covering the felt or fabric, most

of them have as a foundation asphalt or

coal tar. There are also combinations of

these in use. A heavy pitch is made by
boiling down coal tar until it is sufficiently
thick for use. Another kind of pitch not
so frequently used now as formerly is

made by combining roain with coal tar
until it becomesof the desired consistency.
There is almost en J less variety to the ma
terials used in gradu or quality. Most
dealers in roofing materials can supply a

roof coating that comes ready to be applied
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with a brush, and on this account is con
venient to use. Such articles have largely
superseded the home or domestic made
-article. The pitch usually used for gravel
roofs is applied hot, and on this account is
rather inconvenient to use, although roofers
that make a specialty of the business man

age the part very well. They have a large
iron tank on wheels in which the kettle is

placed. It is also provided with the
necessary door and smoke pipe, and in
various particulars is much more con
venient than the ordinary iron kettle tem

porarily set up and so generally used for

the purpose a short time since.
Now let us consider the laying of a roof.

Supposing the roof is to be covered with
some kind of material, of a thickness that
only one layer is required, the usual way
would be to commenceat the bottom and
lay toward the top. If the roof is a large
one, or an old roof that is being recovered,
and there is any danger of rain before the
roof is finished, it may be found conven
ient to commence laying the material at
the top of the roof. The work admits of
being done in different ways. After the
first sheet has been laid and securedat the
top, it is but little trouble to slip the sec
ond under the first, and by proceeding in
this manner, in case of a rain, while the
upper part of the rooflng may tret wet, the
water is not liable to run under the roof
ing. When laying the heavy material, it
is customary to lap the sheets about 2
inches, and before nailing the edges,
which is done with nails having large
heads or with ordinary nails used with tin
caps, roofing cement should be applied be
tween the edges, so as to make a water
tight joint. When nailing the edges
it is always best to commence in the
center of roof and nail toward the
edge, so as to avoid getting the material
crooked or making a wrinkle. A good
finish can be made at the eavesby nailing
on a strip of galvanized iron, 2 or 8 inches
wide, which can be bent over the
edge of the roof. If there is any danger
from fire from other buildings, the under
part of the roof boards should be covered
with tin or iron if they project beyond the
wall. The finish of roof at the edges
would depend upon circumstances. A
strip of wood can be nailed over che felt
ing, or the felting can be bent over the
edge and the strip nailed on it over the
felting.

When the ordinary felting is to be used
and is to be laid three ply, a strip one-
third of the width of the roll and the ne
cessary length can be cut off and laid at
the eaves,over which is laid the strip two-
thirds wide, and over these is laid a whole
sheet, the three being even at the eaves.
A sheetof felting is next laid on the above,
one-third the width of a roll from the
edge, and by continuing in this manner
the roof will be covered with three thick
nesses of felting. If there are fire walls
or the roof joins a higher building the
felting can be run up a suitable distance
and secured by nailing on strips of wood,
lath being often used for the purpose.
Another method of finishing the roof
against a wall is as follows : The felting is

run to the angle and a separate strip used,

6 or 8 inches wide, lapping one-half on

the roof and the other half on the wall,

being carefully secured. The finish about

chimneys or skylights can be made in a

similar manner, or by the use of tin, as

may be desired. Another method of fin

ishing about walls is as follows : The roof

ing is run to the angle and fastened with

a three-sided cleat, all of the joints being
filled with roofing cement and well coated.
When the best quality of roof covering
is used, gutters are lined by placing a sep
arate strip in the bend or angle. The

edges are well cemented between the laps,
nailed closely and well coated with the
roof covering. If the roof coating is to be
applied hot, it is usual to spread it over
the surface of the roof with a mop made
for the purpose, and then clean gravel
spreadon before the coating becomescool.
When prepared coating is used, it is ap
plied with a brush, and building sand
sprinkled over before the coating becomes
dry. As there is such a variety of mater
ial used in the construction of gravel of
composition roofs, it would be difficult to
give directions that would apply to all,
and as has been previously stated, much
information can best be derived from the
circulars furnished by the manufacturers
or dealers in roofing materials, describing
the special kinds they supply.

"Ruleh of Thumb" and tlie Steel
Square.

From O. P. Hood, Kansas State Agri
cultural College,Manhattan, Kan. —I have
frequently noticed that young carpenters
write to the editor of Carpentry and Build
ing for "thumb rules" which will enable
them to solve, by means of the steel
square, common problems in rafter cut
ting. Although the subject is often dis
cussed, this is necessary for the reason
that, like our schools, each year brings a
new classwhich desires to go over much
the sameground covered by earlier classes.
Though we have as high as 180 students
in the shop every day, Carpentry and
Building probably has a great many more
young students of carpentry added to its
list every few months, so that going over
this subject may not be old to all the
readers of the paper.
These "thumb rules " are expressed in
many different ways, each new way repre
senting an endeavor to simplify and put.
in such form .that they may be easily re
membered. A young man furnished with
a lot of thumb rules for doing things, and
unable to prove any of them, is but half
equipped, and the effort to keep the vari
ous rules separate and unconfused with
each other, often costs as much asit would
to prove the rule anew, if a little original
study was put on the problem. These
short rules that tell how, and not why, are
necessaryto many, however, and I venture
the following, which are given with others,
to our students in their practice in car
pentry at our college. The pitch of a roof
is usually expressed by a fraction as
i pitch, i pitch. Multiply the fraction
representing the pitch by 2, then multi
ply the denominator (lower part of the
fraction) by some number that will make
it 12. Multiply the numerator by the same
number.
Thus, i pitch: lx2 = f txJ = A- For common rafters, take the upper part
of this fraction on the tongue of the
square. Take the lower part of the frac
tion on the blade. Tongue gives the
upper cut or down cut. Blade gives the
lower cut or foot.
This is easily remembered because the
upper part of the fraction gives the upper
cut and the lower part of the fraction the
lower cut. To find the length of the

common rafter apply the square as many
tinifs as there are feet in the half span.
In the same fraction used for the
common rafter change 12 to 17 and use as
for the common rafter to find cuts and
length of hip rafter. For the side cut on
the hip where it fits against a ridge, take
run of hip on the tongue, length of hip on
the blade, blade gives the cut.
For side cut on jack rafters which fit
against a hip, take length of common
rafter on the blade, run of common iafter
on the tongue, blade gives the cut. To
find how much eachjack is shorter than its
neighbor take the length of the common
rafter on the blade, the run of the common
rafter on the tongue, lay the square on the
edge of a board and scribe along the blade
Slide the square along this line until the
tongue reads the space between jacks, the
blade reading is then the required shorten
ing.
These rules aretrue only for square plans
and equal pitches on each side of the hip.
To get these same cuts for hips and jacks,
when the plans is not square and the pitch
of the roof different on each side, a more
complicated rule is required, which is
hardly convenient enough for thumb rule.
Students at this college take these as
original problems and with the aid of the
geometry they have learned easily work
them out. In order to fix the results in
mind they are required to reduce their
geometrical results to such form that they
may be used in connection with the steel
square.

Hours of Labor.
From A. T. M., New Brunswick, N. J.—
I write to correct an omission in the Sep
tember issue of Carpentry and Building,
which occurred in connection with the
article taken from the Carpenter as to
hours of labor. In the list of cities given,
the name of New Brunswick, N. J." as a
nine hour town is left out. We have had
a lot of ups and downs in New Brunswick
— principally downs ; but we are made of
the kind of stuff that does not stay down
for a cent. The nine hour day is well
established and acknowledged all around
by employers and employees. While we
cannot say building is booming, we are
doing tolerably well as to work and are
looking for the good times that areto come.
We have a new railroad to South Amboy,
which gives us a near cut to the sea shore
and not a bad one to the city. The Stand
ard Oil Company are about to start a
branch of their works here ; the United
States Express Company have opened an
office in our town, and we are promised
better street railroad facilities, so that we
are not asleep by any means.

Preventing Tools from Rusting.
From P. H. D., Ipswich, Mass.— I notice
in recent issues of Carpentry and Build
ing a number of letters from correspond
ents relative to means for preventing tools
from rusting. There has recently come
under my observation a recipe for tinning
tools of iron or steel, giving them an ap
pearance almost equal to nickel plate,
while effectually preventing them from
rusting. This may possibly be of interest
to thosecorrespondents who have inquired
for a means of preventing tools of various
kinds from becoming rusty, and I give it
for the benefit of the trade at large. The
tool to be treated should be made quite
smooth, and the rust, if any, removed by
the use of emery paper, although this is
not necessary, except for the sake of ap
pearance. A dipping solution, consisting
of tinners' soldering fluid, to which sal
ammoniac has been added, is first re
quired. Another essential article is an
iron pot or ladle, in which the tin is to be
melted. This pot should be of sufficient
size to hold enough melting tin to cover
the article. The solution may bemade by
taking about 5 cents' worth of muriatic
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acid and adding to it as much sheet zinc
as it will dissolve, then adding, an equal
bulk of water. In this solution should be
dissolved a piece of sal ammoniac about
as large as a hazel nut. When all
this has been done the tin is melted,
and the object to be treated placed in
it until hot. When the tool, or what
ever the article may be, has become
so heated that no unmelted tin clings
to it

,

plunge it into the solution for an
instant and then into the melted tin. In
removing the article from the solution to
the tin, proper care should be exercised
that the hot tin doesnot spatter on account
of the wet article being suddenly immersed
into the molten metal. As soon as the
tool has attained a temperature equal to
that of the tin it may be removed and the
surplus metal wiped off with a stiff brush,
or any other convenient material, when it
will be found to becompletely coated with
tin and presenting an appearancealmost
equal to that of nickel plate. Although

"R. G. M.," of Atchison, Kan., desires

a sketch of a sort of kitchen cabinet, or
flour box. Inclosed I send a sketch of one
that may suit him, as it represents the
front and end elevations or a cabinet
which I built for a house. It is set on
metal castors, so that it is easily moved
from one place to another when desired.
Fig. 5 shows a front elevation of the
cabinet with the various parts plainly in
dicated. Fig. 4 is an end elevation with
the bread board in position for kneading.
This board is J inch thick, with a 1£ inch
molding around, which drops below the
bottom of the board, thus hiding the
joint. The dotted lines in Fig. 4 indicate
the space which the board occupies when

jt is pushed back into its place.

Bevels for a Grain Spout.

From W. F., Spring Creek, Texas.— In
the February issue of Carpentry and
Building for the current year, " 6. B. W.,"

mark on down to the lower corner resting
on the trestle. Go to the other side ot
the spout, place the heel of the bevel
where the first mark cuts the upper
corner of the handle, the handle of the
bevel being on the left side of the upper
corner and the blade pointing obliquely
downward toward the end of the
spout. Mark by the blade, then stoop
down and carry this same bevel from the
side corner to the bottom corner. Give
the spout one-quarter turn toward you
and cut this end off at the marks. Turn
the long pointed corner up. Now measure
the length of the spout from this long
point; square over with the steel square
to the lower corner, which will be the
long point of this end. Turn this lower
corner on the top, change the bevel's
square blade so that it will appear three-
quarters shut. Keep the same bevel as
before and mark the bevel for this end,
commencing at the mark made for the
length, having the bevel blade pointing

Fig-.1.—Front View of Flour Bin as madeby
"G. W. H."

Figs. 2 and3.—SideViews, ShowingDin in Posi
tion and also Tilted Forward for Use.

Figs. 4 and 5.—Front and End Elevations of Flour Cabinet,Submittedby "H. C. B."

*

Designs for Flour Boxes, Submitted from Different Correspondents.

this method of preventing tools from rust
ing is a little more elaborate than those
already published, it is certainly an effec
tive means for accomplishing the purpose.

Designs for Flour Boxes.
From G. W. H., Jefferson, N. Y.—ln
the April issue there appeared an inquiry
from a correspondent asking about flour
bins, and, as being of possible interest to
him, and perhapsto others, Iincloseasketch
of bins for flour, sugar, meal, &C. The
sketch so clearly indicates the method of
construction that comparatively little de
scription is necessary. The lower portion
of the frame is open as far back as the
piece upon which the bin rests. Fig. 1 of
the sketches shows a front view of the
device with the drawer pulls in position;
Fig. 3 shows a side view, clearly indicat
ing the position of the bin when in place,
while Fig. 3 shows the bin tilted forward,
as it would appear when in use. The rest
which supports the bin is placed a trifle
in front of the middle of the bin, so that
there will be no danger of the bin tipping
out except when it is wanted. In the
bottom of the bin is a groove of sufficient
depth to keep the bin from sliding off
when it is open.

From H. C. B., Portage, Wis.— In glanc
ing over recent issues of Carpentry and
Building, I notice in the April issue that

of Taunton, Mass., goes into a somewhat
lengthy geometrical calculation on the
grain spout problem introduced by "I.
H. D.," New Point, Ind., in the August
issue of the journal for the year 1888.
By the way, "J. H. D.'s " grain spout
ought to be about as nearly worn out as
his problem, if there has been as much
grain run through it. However, if he
should ever have occasion to erect an
other, and it is to rest at an angle of 60°,
he can proceed as follows: Cut a V

-

shaped notch in a board and tack it to a
trestle or saw horse. Lay the spout on
the trestle with one corner in the notch
referred to, then take the steel square,
apply it to a straight edge with the 12-
inch mark on the blade and the 6-inch
mark on the tongue. Mark by the tongue.
Set a long bevel square to this mark, so
that the blade of the bevel will stand
out from the handle like the blade of a

pocket knife when three-quarters open.
Apply this bevel to the spout as it now
lies, resembling the comb of a roof of
one-half pitch, having the handle of tb*
bevel on the right hand side of the upper
corner when facing the end to be cut,
with the spout on the right, the blade
pointing obliquely downward and toward
that end of the spout. Mark by the blade,
stoop down, movethe handle of the bevel to
the upper side of the corner, as viewed
when facing the end and carry this bevel

obliquely downward toward the end
already cut. This end is then cut off and
the spout is ready to set up. In measur
ing the length it should be taken from
the extreme point and directly on the
corner of the spout, for it is run from point
to point. An ascent of 8 feet, with 60°
pitch would be 7 feet and its length 10
feet, 7^ inches. This is the length if I

have made no error in extracting the
square root of the sum of the squares of
the base and the perpendicular. The
bevel of each end can be obtained with
the steel square alone, but not quite so
quickly. It can all be done much quicker
than it has taken to explain it and much
quicker than it took " G. B. W." to bisect
this and that line, connect that and the
other line, and getting a fellow all tangled
up by the lines and letters, so that he
does not know a grain spout from a shot
gun. When a man runs upon a job of this
kind he wants a practical method for
making the cuts immediately and not be
compelled to monkey away his time in a

geometrical calculation. Please give us
something practical. I am the " W. F.,"
of Beaumont, Texas, " G. B. W." is after.

Oil Stones.
From G. W. S., Detroit, Mich.— I de
sire to ask the practical readers of Carpen
try and Building a few questions relative
to oil stones. 1

,

What is the best
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kind of oil stone ? 2, Can genuine
Turkey oil stones be obtained and how ?
8, By what criterion can they be dis
tinguished ? 4, Is the Arkansas, as
some claim, superior to the Turkey ?
5, Does kerosene injure an oil stone ?
6, Why do some oil stones prove to
be very good when new and in a year or
two seemto becomehard and almost use
less.

O G Rafters.
From M. W., Scranton, Pa. — In an issue
of Carpentry and Building some time
since I noticed an inquiry of " R. G.,"
Buffalo, N. Y., asking for a simple and
accurate drawing showing the method of
obtaining the angle rafter in an O 6 square
ventilator so as to line with the common
rafter. At this late day I offer him the
accompanying diagram, which is simple
and accurate, and the principle involved
in it is of universal utility, inasmuch as it
will do for finding the angle rafter of any
kind of curved roof. Referring to the
sketch, the line A B is the plan of the
common rafter, the line A D the plan of
the angle rafter. The method of con-

Diagram Submitted by " M. W."

struction is to divide the common rafter
into any convenient number of parts, not
necessarily equal, and from the points of
division drop perpendicular lines to cut
the plan of the angle rafter A D. Then
fix the compass in the point A, and, tak
ing the points of intersections of the per
pendicular lines, with the plan of the
angle rafter as radii, describe the arc of
the line A B. Then raise perpendicular
lines as shown, and from the points in the
common rafter draw horizontal lines to
intersect these last mentioned perpendicu
lar lines. A curve traced through the in
tersections of the horizontal and perpen
dicular lines will be the correct form of
the angle rafter.

Shingled Frieze.
From B. E. L., Putnam, Conn.—Will
somereader of the paper kindly give full
directions for a shingled frieze on a cot
tage ? I have seen them shingled in a
variety of ways, but I would like to know
the correct wav.

Estimating Itool Surface*
From A. P. V., Hackensack, N. J.—In
various issues of Carpentry and Building
havebeenanumberof very elaboratearticles
on the measurementof roofs. I thought I
would give the readers the benefit of my
rule, which may help many in estimating
roofs that are complicated in plan, as it
will apply to a roof of any pitch. By
simply adding the difference between the

baseand hypothenuse to the area of base
the area of roof will be obtained, as will
be shown in a number of diagrams. In
Fig. 1 is shown three different pitches, 9,
12 and 15 inches to the foot. The differ-

BASE

Estimating Roof Surfaces.—Fig. 1.—Dia
gram Showing Three Different Pitches to
the Foot.

encesare 3, 5 and 7J inches respectively.
In the first triangle the base is 12, the alti
tude 9 and the hypothenuse 12 x 3, or 15
inches. In the second triangle the hy
pothenuse is 12 x 5 and in the third 12 x
7£ inches.
If a roof has a pitch of 9 inches to the
foot, and we obtain the area of the plan,
we must add to this amount -JK, as that is
the difference between the base and
hypothenuse, as shown in the diagram.
In Fig. 2 is shown a roof having a pitch
of 9 inches to the foot, A B C D being
the elevation, and E F G H the plan. To
obtain the area of the roof by means of
the rule we first obtain the area of the

12ft.

PLAN

Ftg. 2.—Obtaining Area of Roof by Means
of Rule Given by A. P. V.

plan of roof, and then add -fa of the
amount to itself. As the roof is 12 x 20
feet in plan we would have 12 x 20 =
240, and A of 240 = 60. 240 x 60 =
300 square feet, the area of the roof. The
usual method would be to multiply the

slant hight by the length, which would
be 15 x 20 = 300. In Fig. 3 the area of
roof in plan is shown by E F G H and
the -rVadded by G A B U.
In Fig. 4 let A B C D E represent the
elevation of a building having a gable
roof, which is shown in plan by J F G H.
The roof has a pitch of 12 inches in 1 foot.
The diagram m Fig. 1 shows that a
roof having this pitch gains 5 in 12, or

240ft

E 12*. H3ftB

Fig. 3.—Area of Roof in Previous Figure.

A. To the area of plan we must add T\
of amount to obtain the area of the roof,
which operation is as follows : 20 x 12
= 240 ; t\ of 240 = 100 ; 240 + 100 =
340 square feet, the area of roof. One may
see by the elevation that the slant hight

Fig. 4.—Elevation and Planof Roof Having
Pitch of 13 Inches to the Foot.

of one side of the roof is 8 feet 6 inches,
and 8 feet 6 inches + 8 feet 6 inches = 17
feet, and 17 x 20 = 340—the sameamount
as obtained by the previous operation. In
Fig. 6 is shown the area of roof in Fig. 4,
which is the same in area as it would be if
it was a shed roof, as shown by D C K.
In Fig. 7 is shown in elevation and
plan a roof, the area of which I will pro
ceed to obtain. The pitch is 12 inches in
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1 foot. The area would be calculated by
the use of the rule as follows :

Area of D A B C in plan, 12 x 20 = 240
Area of H E F G In plan, 4 x 12 = 48
Area of L J K M in plan, 4 x 12 = 48

836
Add ^ of 336 140

476
Then the area of the roof is 476 square
feet. In Fig. 5 is shown the area of one-

n' _/_.__ -—-^ s

m' H'

d' t' c'

Fig. 5—Area of One-fourth of Roof Shown
in Fig. 6.

fourth of the roof, or of D M O H C of plan ;
D' T' C being equal to U V W of elevation.
D'N'S'C'isthearea, as 17 x 7 = 119 x 4
= 476 square feet, which is the same as
obtained by previous process.
Fig. 8 is a far-simile of a roof I put on
last summer, which had a pitch of 15
inches to the foot. The area of the roof
was obtained from the plan as follows:
Area of A B C D of plan, 31 x 36 = 1116
Area of E F G H of plan, 17 x 32 = 544
Area ofJHKL of plan, 9 x 16 = 144

1804
Add 7J/„ of 1804 = 1090

2894
By the above calculation there were
2894 square feet in the roof, and there
were 29 squares of metallic shingles actu
ally used.
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Fig. 6.—Area of Roof in Fig. 4.

If rafters are placed 2 feet from center
to center, divide the number of square feet
in the roof by 2, which will give the num
ber of lineal feet of rafters required. If
the rafters are 16 inches from center to
center, add £ to the previous amount.
Rafters 2 feet from center, 2894 -t- 2 =
1447 lineal feet required. Rafters 16
inches from center, J of 1447 = 482;
1447 + 482 = 1929. One bundle ol 18
inch shingle will cover 32 squate feet,
and will require 72 lath.

I»Ihdis»ioii of IIhikI railing Problem*.
From J. B., Omaha, J\'eh.— In the Nov
ember issue of Carpentry and Building for
1889, I notice J. H. Monckton's letter in
reply to a communication of mine, which
appeared in the February issue of the
paper for that year. Mr. Monckton has,
with red hot shot and shell from his old
flint-lock blunderbuss, replied to "J. B.,"

one of his old pupils. Without goin£
into details of the allegations, permit me
to say that had I not known "J. H. M."
I should have concluded he was in his
dotage. With reference to the circle, I
say all tangents must have circles. If
''J. H. M."had lost his poodle dog and
set about to find it. hunting all around his
barn or stable and finally discovered the
tip of the dog's tail behind some boards or
hay, he would conclude the dog was not
far off. 80 it is with the circle, if tangents
are mentioned. Another, and at the same
time amusing, feature of "J. H. M.'s"
criticism is respecting the sliding of the
mold up and down to obtain the correct
spring, &c. I am under the impression
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Fig. 7.—Elevation and Plan of Roof Hav
ing Two Slopes and Two Gables.—Pitches
12 Inches to the Foot.

that his ideas are getting blunt— that his
faculties are about to leave him. Then
the great champion shows another weak
point or points, when he recommendscov
ering the face of the mold all over with
lines parallel to the major axis. When
the face mold is applied to the wood
intended for the rail, the joints at each
end are made and the bevels applied.
Next, the square section of the rail is
applied, also marked at the ends. We
say nothing about tangent lines as we are
supposed to be entirely ignorant of their
nature and use. The inside of the
rail is made in cylindrical form, and
when in position will, in all respects,
coincide with its plan. The next
step is to obtain the spring line. "J. H.
M." says it is impossible. "J. B." asserts
it is as simple as A B C It is sometimes
necessary to fasten the mold, in order to
obtain the spring, &c. The stairs are
badly planned, and to avoid the disgrace
ful common pitch I prefer a longer ramp,
also a slight curve in the wreath. This is
the reason for the thick piece of paper for
the inside mold.
Permit me to make a few remarks about
the drawing of " J. H. M.," in Carpentry
and Building for October, 1889. He seems
to have got over the difficulty on the small
circle on the floor, but has created a worse
blunder by leaving the rail above riser 22.
By all means this is to be close to the
riser line. Here "J. H. M." gives a very
steep pitch of rail. "J. B." would keep
the rail above the point T to prevent any
one falling over the rail. The great dan

ger is in coming down. We wish the rail
to be lifted, as shown in the drawing of
" J. H. M. ; " by all meansunfold the circle
and lift it up as fancy directs. We gave
the correct length of each and all the
balusters without the great amount of cob
webby drawing —a compound of compli
cations. "J. B." says, enlighten our dark
ness; "J. H. M.," on the other hand,
says, darken our enlightenment. "J. B."
will excuse "J. H. M.," becausehe know-
eth not what he doth. Again, "J. B."
implores "J. H. M." to study some of the
standard works referred to and learn the
exact extent ot that branch of knowledge
of to-day. Which of the three words is
applicable to this assertion—verbosity,
verdancy or surplusage ? "J. H. M.," in
his work published about 1872, and Rid
dle's first book, published about 1855to
1857, made use of the ordinate for finding
the face mold. "J. H. M." makes use
of the ordinate to-day in Carpentry
and Building for October, 1889. Riddle
did not dispense with the ordinate in 1875,
but in 1876 he did not make use of it.
How strange these great writers did not
conceive the idea of doing away with
ordinates long before. We all know that
Peter Nicholson is the father, or was the
first to discover, about the year 1798, the
ordinate for finding the face mold. Next
comes Mr. Western. He gave the boys
lessons in handrailings at nights—also
Sunday mornings. His home was in Red
Cross street, London. The method "J.
B." gave in Carpentry and Building for
September, 1889, is similar to Mr. West
ern's method published about 1855. If
"J. H. M." would cast aside his round-

Fig. S.—Plan of Roof from which Estimate
was Made.

about system and adhere to Mr. Western's
old method he would be able to cope with" J. B " and not before. I am willing to
give "J. II. M." the medal for the theory,
but in practice I must retain the medal.
In reviewing my drawing published in
September, 1889, on unfolding the tan
gent, I have misplaced the tangent on the
stretchout on winders on the floor at 5.
The rail will be too low. All the rest is
correct. If "J H. M." will look up some
of the back numbers of Carpentry and
Building, more especially the issue for
April, 1884, he will there find his system
improved by "J. B.," namely, the obtuse
plan with two unequal pitches. Also turn
to Carpentry and Budding for November,
1884, and observe the article, "Railing or
Obtuse Angle on Plan." The author is
not mentioned.
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The Walking Delegate and the Building Trades.

THE
READERS of Carpentry and Build
ing are doubtless more or less familiar
with the strained conditions now exist

ing in the building trades in the metropolis
orowing out of the action of the brick-
makers in refusing to ship supplies of
their product to New York so long as the
walking delegates of the bricklayers con
tinue to boycott it. This action od the

part of the walking delegates is claimed
to be based upon the refusal of the brick-
makers to discharge from their employ
certain non-union workingmen. The effect
of this has been a scarcity of building ma

terial and an increase in the price of

brick. If the boycott is protracted only
one result can come out of it. Building

operations will cease, and other places
where the conditions are more favorable
will be built up and prosper at the ex
pense of those where unfavorable in
fluences prevail.
In speaking of the effects of the action
of the walking delegates a recent issue of
the Philadelphia Ledger contains the fol
lowing:

The difficulty, which has grown day by day
until it has assumedgreat proportions, be
tweenthewalking delegatesof the brickmak-
ersof theone part and the brick manufactur
ers of the other part of New York, seemsto
present the spectacleof an innocent third
party suffering from the quarrels of others.
The troublearoseoriginally from theemploy
ment by manufacturers of non-union work
men. Thewalkingdelegatesof thebricklayers
servednoticeupon the brickmakers that they
must discharge their non-union employees.
This noticewasdisregarded,theconsequenceof
which was thewalking delegatesorderedthe
bricklayers of their organization to refuseto
lay any brick made by therecalcitrantmanu
facturers. Thereupon all, or nearly all, the
leadingmanufacturers enteredinto an agree
ment not to ship any bricks to the City of
New York so long as thewalking delegates'
boycottof the bricks of any of their number

wascontinued. Despitethis retaliatory reso
lution, bricks were still sent to New York,
though in limited quantities; to make their
resolution effective the manufacturershave
agreednot to manufacture any more bricks
after September27until thedifficultywith the
walking delegatesshall besettled.
Of coursethis doubleboycott is occasioning
very seriouslossesto both the parties directly
involved in the contention,but it is also in
flicting seriouslossesupon those builders who
havebrick buildings in courseof erection,and
which, accordingto contract, haveto becom
pletedon fixeddates. More surely than that
bricks cannotbemadewithout strawbuildings
cannotbeerectedwithout bricks, of which the
builderscannotgetsufficientquantities. They
cannot, consequently,fulfill their contracts,
and they must pay the prescribed penalties
for their failure to do so.
But thebuilders are not the only innocent
sufferersin this case. The ownersof the build
ings in courseof construction want them fin
ished,eitherthat theymay receivethe rent of
themor themselvesenjoytheuseof them. The
lossescut severelyin every direction, and are
apparentlysharedby nearlyeverybodyexcept
the walking delegateswho ordered the boy
cott which has virtually brought building
operations to a standstill in New York.
The manufacturers are losing their profits,
thebricklayersand thebrickmakersarelosing
their wagts, the contractors are losing the
penalties exacted for failure of contract, the
owners are losing the enjoyment of their
propertywhich remainsunfinished,the city is
losing generally expected improvements in
values,and themerchantsandshopkeepersare
losing becauselarge numbers of heads of
familiesare out of employment. The walking
delegates,however, it is stated,are doing ex
ceedingly well. They are receiving their
salaries as usual, aud do not appear to be
greatly concernedregarding the continuance
of the trouble. As they beganit, they should
not be too confidently expected to end it.
The bricklayers, the real workmen, and the
manufacturers should get together, and at
least try to settle the trouble without the in
terference of the walking delegates. They
have losses to consider, while the walking
delegateshavenone,and the chancesare that
any half-dozenof themoneithersideof intel
ligence and fairness could settle thetrouble
satisfactorily andspeedily. As it is, thediffi
culty is one which peculiarly demonstrates

theinutility of forceasan argumentbetween
men.
The following account was given to a
Tribune reporter by a captain of a brick
barge, and is interesting in that it shows
how rtuch power the unions possessfor
the enforcement of a petty tyranny which
delays business and is sure in the end to
react upon the union. The captain said:
When a brick barge arrives in themarket
the brick handlers or 'longshoremencometo
you and requesta job of unloadingyour boat.
If thecaptainwantsoneor two men he must
hire the first manthat asks for a job, whether
hecan do the job or not. If this man works
awhile and goesoff and gets drunk, you can
not getanother man to take his place unless
you pay him what the first man has earned.
If you are in themarketwith your boatand
want to hire a manby themonthyouhavenot
that privilege. If you should hire one
by the month the brick handlers will
not work with him. If your boat is sta
tioned in a bad berth they will not work.
Then-pay is 40 centsa thousand,and if they
cannot make at that rate $5 a day they
will notwork. If you have a man on your
boat theydo not fancy theywon't work. If
you haveany trouble with the cartmen they
will not work. If they want to carry a beer
pail all day, and you say anything to them,
they will not work. If you discharge one of
themyou cannotgetanother to take hisplace.
If you havea small crew on your boat and
don't hire just somanymen you can't getany
to work for you. If you want to shift your
boat while working, the brick handlers will
start for some gin mill and the crew has to
shift theboat alone. If you say anything to
them when they return they are liable to
get mad and quit work, and you cannot get
othermenin their places. If the captain and
crewput off eightor tenthousandbrick before
the brick handlers come in the morning you
mustpay them for what you have done. If
you have a few thousandbrick on your boat,
it might take three or five hours to getoff,
you must pay S4, a day's wages; if you
don't they won't work. If thereis a contractor
carting brick off your boat,and the captain
doesn'thave one or two 'longshoremenhired,
thewalking delegateswill come and tell the
contractorto take thecartsoff andnot cart the
brick.

LAW IN THE BUILDING TRADES.

THE
FOLLOWING summary of recent

decisions of the courts relating to mat
ters in the building trade will be'

found of interest to our readers:

PAYMENT UNDER BUILDING CONTRACT.

A contractor built a house under a con
tract, and brought suit for a balance
claimed to be due him. The owner of the
house testified that he had paid the amount
due. The burden of proof is on the con
tractor to show that there was something
owing him on the contract, failing which
he cannot recover.—Hall vs. Abells,
Supreme Court of New York, 10 N.Y.
Sup., 581.

CONFLICT OF EXPERT EVIDENCE AS TO
BUILDING.

Where experts are employed to estimate
and testify as to the cost of a building, or
the value ol work therein, they are pre
sumed to act with a natural leaning toward
the interests of their craft, and when the
estimates differ widely a court is justified
in accepting as the measure the lowest es
timate made in good faith by a fair expert.
—Hart vs. Dreyfous, Supreme Court of
Louisiana, 7 South. Rep., 781.

EXTRA WORK UNDER BUILDING CONTRACT.
A contractor entered into a contract with
a church corporation to erect a church
edifice. The contract provided that no
extra work should be paid for except upon
a certificate of the superintendent and

building committee. A subcontractor did
some extra work under the oral direction
of a portion of the building committee,
for which he seeks to recover. The sub
contractor was chargeable with notice of
the provision of the contract and cannot
recover in absence of the certificate it
called for.— Shaw vs.First Baptist Church
of Winona, Supreme Court of Minnesota,
46 N. W. Rep., 146.

RIGHT OF LABORERS UNDER MECHANIC'S
LIEN.

A contractor was, by the terms of his
contract, to receive only 80 per cent, of
the contract price until three months after
the completion of the work. He aban
doned the contract before its completion,
having received the 80 per cent, due him.
An employeehad no lien on the remaining
20per cent., becauseno part of it ever be
came due to the contractor, though the
work was completed by his sureties —
Weisman vs. City of Buffalo, Supreme
Court of New York, 10 N. Y. Sup., 569.
PARTICULARS IN ACCOUNTFOR LIEN.
In Rhode Island a petition for lien must
set forth particularly and specifically the
items of the claim for which the lien is de
manded and the particulars of the lien
sought, and a demand for lien upon the
whole of premises in which it is admitted
the purchaser of the materials for which a
lien is sought has only an individual half
interest renders the petition defective, al

though it may be ameuded. The pro
vision of the statute requiring the town
clerk to enter upon a petition the exact
hour at which it was filed is mandatory
to the cleik, and his failure to comply
therewith does not invalidate the lien.—
Spencer vs. Dohertv, Supreme Court of
Rhode Island, 20 At". Rep., 232.

DESCRIPTION OF LAND IN MECHANIC'S
LIEN.

The Texas statute, which requires that
a contract filed to secure a mechanic's
lien shall be accompanied by a description
of the lands, lots, houses and improve
ments made, against which the lien is
claimed, is satisfiedwith the following de
scription : " The brick city hall building
to be erected in the city of Hillsboro." —
Scholes vs. Hughes, Supreme Court of
Texas, 14 S. W. Rep., 148.

MECHANIC'SLIEN DOES NOT ATTACH TO
SCHOOLHOUSE.

Mechanic's lien laws do not, in the ab
sence of expressprovisions, apply to pub
lic buildings erected by States, counties
and towns for public uses, and school
houses erected for the useof public schools
come within the above exemption. Such
buildings are exempt from attachment and
from sale upon execution, and for the
samereason are exempt from liens which
might result in an adverse sale.—Hovey
vs. Town of East Providence, Supreme
Court of Rhode Island, 20 At Rep., 205.
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Directory of the
National Association of Builders.

GENERALOFFICERS.
President, John J. Tucker, 37West Twelfth
street,New York.
1st Vice-President, A. McAllister, 80New
ton street,Cleveland,Ohio.
2d Vice-President,Anthont Ittner, 9North
Seventhstreet,St. Louis, Mo.
Secretary,William H. Sayward, 164Devon
shirestreet,Boston,Mass.
Treasurer, George Tapper, 159 La Salle
street,Chicago,111.

directors.
E. L. Bartlett, Germanand Calvert streets,
Baltimore,Md.
L. P. Soule, 164Devonshirestreet, Boston.

F. J. Ashfiei.d, 631St. Mark's avenue,Brook
lyn, N. r.
James Boland, 427Elk street,Buffalo, N. Y.
D. A. J. Sullivan, Builders' Exchange,
Charleston,S. C.
George C. Prussing, 13National Life Build
ing, Chicago,111.
Lawrence Grace, Builders' Exchange, Cin
cinnati, Ohio.
R. H. Jenks, 5 Carter street,Cleveland,Ohio.
G. F. Le Due, Buildere' Exchange, Denver,
Col.
W. J. Stapleton, 97 Cherry street, Detroit,
Mich .
George C. Zwerk, 922Fitzhugh street,East
Saginaw, Mich.
H. E. Doran, Room8, Pierce's Block, Grand
Rapids, Mich.
Jakes E. Shover, 451North Delawarestreet,
Indianapolis, Ind.
Wm. A. Kelly, 1316Charlotte street, Kansas
City, Mo.
James W. Bennett, Builders' Exchange,
Lowell, Mass.
Thomas Armstrong, Builders' and Traders'
Exchange,Louisville, Ky.
Clifford Chase, Builders' Exchange, Mil
waukee,Wis.
Barclay Cooper, 1111Hennepinavenue,Min
neapolis,Minn.
Marc Eidlitz, 123 East Seventy- second
street,New York. N. Y.
Richard Smith, Builders'Exchange,Omaha,
Neb.
William Harkness, Jr., 247South Third
street,Philadelphia, Pa.J. S. Hudson, Mechanics' Exchange, Provi
dence,R. 1.
A. D. Smith, Builders' Exchange, Portland,
Maine.
T. J. Hamilton, Builders' Exchange, Pitts
burgh, Pa.
W. H. Gorsline, 243Powers Building, Roch
ester,if. Y.
Frank Clark, Contractors' and Builders'
Association, Sioux City, Iowa.
A. M. Abercrombie, Ninth street,St. Joseph,
Mo.
T. J. Kelly, 9 North Seventhstreet,St. Louis,
Mo.
M. G. Craig, Builders' Board of Trade, St.
Paul, Minn.
John Moore, 67Canalstreet,Syracuse,N. Y.
Thomas J. King, Builders' Exchange,Wash
ington, D. C.
Archibald 8. Reed, Builders' Exchange,
Wilmington, Del.
H. W. Eddy, 8 Norwich street, Worcester,
Mass.

standing committees.

Arbitration Committee.
J. Milton Blair, Builders' Exchange, Cin
cinnati, Ohio.
Anthony Ittner, Builders' Exchange, St.
Louis.
Geo. C. Prussing, 13National Life Building,
Chicago,111.
Marc Eidlitz, 123EastSeventy-secondstreet.
New York. N. Y.
David A. Woelpper, Builders' Exchange,
Philadelphia, Pa.

Legislative Committee.
Wm. Harkness. Jr., 247SouthSeventhstreet,
Philadelphia, Pa.
James Boland, 427Elk street,Buffalo^N.Y.
Wm. A. Kelly, 1316Charlotte street,
City, Mo.

Committeeon Resolutions.

W. J. Stapleton, 97Cherry street, Detroit,
Mich.
D. J. Hamilton, Builders' Exchange,Pitts
burgh, Pa.
John De Clue, Ninth street,St. Joseph, Mo.
Committeeon Builders' SuretyCompany.

A. McAllister, chairman, 20Newton street,
Cleveland,Ohio.
George C. Prussing, 13National Life Build
ing, Chicago, 111.
J. Milton Blair, 45Johnson Building, Cin
cinnati, Ohio.
Edward E. Scribner, 355-361Washington
street,St. Paul, Minn.
John J. Tucker, 37 West Twelfth street,
New York, N. Y.
John S. Stevens, 130North Sixth street,
Philadelphia, Pa.
William H. Sayward, 164Devonshirestreet,
Boston,Mass.
Sub-contracting Committee.

James A. Miller, 121-129South Clinton
street,Chicago, 111.
Stacy Reeves, Builders' Exchange, Phila
delphia,Pa.
W. A. Kelly, Builders' Exchange, Kansas
City, Mo.
Samuel Farquhar, 22 East street, Boston,
Mass.
Abraham Rasner, Builders' Exchange,Pitts
burgh, Pa.

Committeeon Statistics.

W. H. Grosline, 243PowersBuilding, Roch
ester,N. Y.
H. W. Eddy, 8 Norwich street, Worcester,
Mass.
Barclay Cooper, 1111Hennepinavenue,Min
neapolis,Minn.

Committeeon Uniform Contracts.

Geo. C. Prussing, 13 National Life Build
ing, Chicago, II1.
A. McAllister, 20Newton street,Cleveland,
Ohio.
Marc Eidlitz, 123EastSeventy-secondstreet,
New York, N. Y.
The next convention will be held in
New York City, on the second Tuesday of
February, 1891.

Practical Illustration of the Value
of Builders' Exchanges.

The position from which the builders

and contractors of Wheeling, W. Va., have
at last succeeded in freeing themselves,
is an example of the injurious conditions

that can be and are repeatedly begotten of
unmolested and improperly managed
trades unions.
The unions in Wheeling of various

trades allied to building' have beenvery
strong and Ihoioughly imbued with the

knowledge that combined action produces
almost inimitable strength, and have all
worked together, using any

*
and every

means in their power to force employers
to yield to their demands.

The position of the parties affected by
the strike and the conditions existing

during its maintenance have been given,

as they have transpired, in The Builders'

Exchange, but the power that has been

discovered in the Wheeling Builders' Ex

change, and the unity of purpose and per
sistent conservativenesswhich has actuated

its every move, has so fully demonstrated

the value and benefits of a Builders' Ex

change that a resume of its workings in

the present instance will be valuable to

members of like associations.

THE WHEELING EXCHANGE.

Not long after the Wheeling Exchange

was organized, and its importance made

manifest in the fact that the best in

terests of contracting builders in all

branches of the business were identifying

themselves with it, the amalgamated

trades unions, as was evinced in their

action, determined to force it out of ex

istence. Recognizing the fact that a com

bining of the employing builders would

mean death to the particularly high

handed manner in which the unions had

been carrying things, they began by mak

ing most unreasonable demands for shorter

hours and more pay and using the boycott,

to accomplish their purpose, on all who

had any dealings with the persons who

refused their demands. They evenwent so

far as to boycott and call out the em

ployees of a mill owner who had permitted

a blacklisted contractor to take away from

his mill yard some lumber that had been

bought and paid for by the contractor.

The full details of the strike arenot neces

sary to give a correct knowledge of the

course pursued by the unions.

ACTION OF THE UNIONS.

The first move made by the unions was

the stone masons' demand for an increase

of pay of 25 ceuts per day and a full day's

pay for eight hours work on Saturday.

This demand was made upon the con

tractors without the slightest warning,

on January 28, and the time set for

the change was February 1, or four days

later. Of course it was impossible to

grant the increased pay on so short notice,

but a meeting of the Builders' Exchange

was hastily called and the subject care

fully considered. Contracts having been

made with labor at a certain price, it

would have been impossible to complete

them at the increased expense of extra

pay without loss, and the contractors con

cluded to make an offer to the masons

granting their request on April 1, thus

giving contractors an opportunity to finish

the contracts on hand.

Before the committee appointed for the

purpose could report to the union the

masons had struck.

A second committee was appointed to

treat with the strikers and try to secure

their consent to return to work, and wait

until April 1, at which time their de
mand would be conceded. The members

of the committee from the union were

more or less under the influence of liquor,

and all totally unfit for conference, and

told the gentlemen from the Builders' Ex
change that they (the union committee)
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had simply come to hear what the con
tractors had to say, and had no power
whatever to make a settlement save upon
the terms already presented.
Previous to the occurrence of the strike,
a carpenter contractor, named Harttong,
had taken a contract to build a dwelling,
and sub-let the mason work for a stone
foundation. The sills were put on props,
owing to the slowness of the mason work,
and the building was progressing favor
ably when the masons struck. The car
penters, having no grievance, continued
working for about a week, when, without
the least notice to Mr. Harttong, they quit
at the instance of the carpenters' council.
There was no reason given for their action
at the time, and if there was one it still
remains undiscovered. Mr. Harttong,
being a capable man continued the car
penter work alone until the mill owners
who were furnishing him the lumber were
ordered to stop and to work no moremate
rial for him. It happened that the mate
rial for this job had all been finished and
paid for by Harttong, and was piled in the
mill yard. Wilson & Co., the mill own-
ners had no right to prevent Harttong
from hauling away his own lumber, but
because they did not prevent him from so
doing the trades unions called out the
mill hands in the middle of the day, and
again without a word of warning or ex
planation.

CONDITIONSOF SETTLEMENT.

A few days later, on February 20, Messrs.
Wilson & Co. were waited upon by a
committee of carpenters who refused to
give their names and who presented
the following conditions for settle
ment, or, in other words, if Wilson &
Co. would turn the control of their busi
nessover to the journeymen carpenters of

Wheeling, their mill hands would be per
mitted to return to work. The document
for the signature of Wilson & Co. read as
follows :
" An agreementmadeand enteredinto this
day of , by and between Local

Union No. 3. of the United Brotherhood of
Carpentersand Joiners of America, of the first
part, andMessrs.Wilson & Co., of thesecond
part:
" Witnesseth,That whereas Messrs.Wilson
& Co., of the secondpart, hereby agree that
after they deliver all their lumber or other
material that is at presentin their mill, ready
to bedeliveredto the Frederick House on the
Island, that they will not compel,or otherwise
make their men employedby them, to get
work out that is not yet startedfor this or any
other job that is at present or may be placed
on theblacklist of the Carpenters'Union.
" Be it further said, that Wilson & Co. also
agreethat they will reinstateall of their men
employedby them,or that were in their em
ploy beforethis troublearose."

This someichatpeculiar document Wil
son & Co. declined to sign, for it will be
observed that even if they had signed it
the carpenters promised nothing in re
turn.

On February 2fi Wilson & Co. were

served with the following witten on a letter

head of the United Brotherhood of Car

penters and Joiners of America :

" Wilson d>Co.:
" Gentlemen :—At a special meeting of
Local Union No. 3, held on theabovedate,it
wasdecidedthat all carpentersemployedby

various firms in the city would ceasework on
Thursday, February 27, unless the stone
masons'lockout and the existing trouble with
Wilson St,Co. and others be adjusted on or
beforethat date.

" By orderof the Union,
" Alex. Bebout, R. S."

Similar notices to this were served on

such planing mill owners and carpenter
contractors as were members of the Build

ers' Exchange. It will be seen that the
union attributed to the Exchange the abil

ity to settle for all other branches of the

business and all inside of twenty-four

hours. As it was an actual impossibility
for the contractors to get together and

arrive at any decision in bo short a time,

the carpenters struck the next morning

after serving the notice, and the other

trades followed suit as fast as they could
be notified, so that in forty-eight hours

from the time the notification was received

by the contractors every union man in

every branch of the business had quit
work. The absence of reason in this

action needs no comment.

ACTION OK THE BUILDEKs' EXt'UANOE.

Through the whole of the strike pro

ceedings the Builders' Exchange has been

unable to determine what action on their

part had excited such bitter antagonism

in the trades unions.

The day after the general strike occurred

a meeting of the Exchange was called for

the purpose, drawing up a set of resolu

tions to be submitted to the unions, in an

effort to effect some kind of a settlement.

The following were the six resolutions

submitted to the unions:

Resolved,That nine hours bea day'swork
and workmenbepaid by the hour.
Resolved,That master builders be allowed
to work on their work without beingmembers
of any labor organization.
Resolved, That dealers be allowed to sell
customers without interference from their
workmen.
Resolved, That any employerbeallowedto
discharge a workman for neglect of duty or
incompetency.
Resolved,That the question of wages be
settled in the month of December for the
coming year; there will then be no changes
thereafterfor that year, and for the year 1890
the wagesbeleft as theyare at present.
Resloved,That all differencesor grievances
betweenemployer and employeeshall beset
tled by a joint committeeof the Builders' Ex
changeand the trades union to which such
trade belongs, and said committee to have
power to make a settlement,and the same
shall be binding on both parties. But in no
case are the workmen to be called off work
unlessthesaid committeefail to makea settle
ment after the expiration of at least three
days.

After reading the resolutions the Trades

Council Committee informed theExchange

Committee that the matter must bereferred

to the several local unions, and that when

ready they would let the other committee

know. Nothing was heard from the

Trades' Committee from that day until
Thursday, April 3, when the latter re

ported readiness. On the same day the

two committees met, with President Ro

land and Vice-President Schwartz, of the

Carpenters' and Joiners' Union of America,

present. The resolutions were taken up
and adjournment had without agreement,

but with the second suggestion from the

Exchange Committee that they meet on

Saturday, the Union's Committee "to
have power to settle, if a settlement could
be had," and to present six resolutionsof
their own embodying their ideas of a

proper adjustment of difficulties. The
result of Thursday's meeting was reported
to the Exchange on Friday, and next day
the two committees met. In response to
the inquiry the Trades Committee affirmed

power to settle, and presented the follow

ing resolutions :

Resolved, That nine hoursbe a day'swork,
with eighthours on Saturday, and all over
timeto bepaid for at time and half time and
doubletimeon Sunday.
Resolved, That master builders, pertain
ing to carpentersonly, be allowedto workon
their own work without being membersof
any labor organization, providing that any
personbecominga memberof any carpenter
firm in the future shall give satisfactory evi
dencethat he is a bona fide partner in said
firm.
Resolved,That dealers be allowed to sell
indiscriminately,providedunionmen are not
requiredto performany labor thereon, or no
union manberequiredto perform any labor
for any nonunion contractor, or any unfair
person,to whomsaidmaterial is furnished.
Resolved,That any employerbeallowed to
dischargea workman for neglect of duty or
incompetency,in the future as in the past.
Resolved, That on and after May 1, we
will demand20per cent,advanceover present
wages,and all future demandsbe formulated
in themonthof December,to takeeffectApril
1thereafter.
Resolved,That all differences and griev
ancesbetweenemployerand employeeshall be
settledby a joint committee,composedof men
from that craft to which they belong ; in no
case shall any workman be called off work
until all necessaryendeavorshave beenmade
to adjustthedifficulty.

The contractors could not submit to the

conditions which would necessitate their

being obliged to solicit the privilege of

working on their own contracts, or the

endless complications that woul'd have

arisen from the third resolution.
This, then, is the condition that has ex
isted in Wheeling during the entire season

and until the last meeting of the Carpen
ters' Union, at which time all boycotts
and strikes were declared off.

Every move that was arbitrary and ag
gressive throughout the trouble was taken

by the unions, and the members of the

Builders' Exchange have striven continu

ally and in every way possible to settle

satisfactorily the complications caused by
the action of the workmen

VALUE OF BUILDERS' EXCHANGES.

The value of a Builders' Exchange has

been thoroughly demonstrated in this case.
The conditions which existed in Wheeling

prior to the organization of the Exchange
were the result of years of neglect by the

contractors of their own interests, and of

organization and increasing strength of

trades unions. Individual contractors

were unable to frustrate the actions of the
unions, and yielded one point after another

until their constant concessionsestablished

a most dangerous precedent, which was no

less than giving almost absolute control of

the methods of conducting their business

into the hands of the unions. Under the
influence of that success, and the knowl

edge that the strength of their numbers

placed in their hands the power that made

asking only a formality, the unions be-
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cameso unreasonably dictatorial that the
contractors were compelled to stop their
course at any cost.
The Builders' Exchange was formed;

the leading contractors in all branches, as
well us the "material men" at once
joined, and under the influence of con
tinued personal contact began to learn

just how much a careful and harmonious

organization of employers was wanted. A
recent letter from Mr. M. F. Giesey, secre
tary of the Exchange, says that the build

ing business of Wheeling has undergone a

complete revolution since its institution.
The present result of the strike is attrib
uted directly and entirely to the fact that
a Builders' Exchange was formed; not an

association of master carpenters or masters

of any other branch of the business, but

an exchange where all their interests, so

diverse and to mutual, so separate and

so combined, are brought under the search

light of their common knowledge.
The constant personal contact of mem
bers representing all the various branches
of the business teaches them all, involun

tarily, perhaps, the needs of each other,
and the natural ventilation given to the

practices that exist in theseveral branches,

through recurrent conversation, tends more

strongly than anything else to make

apparent the defects and necessities for

reform and improvement. The continual

meetings at nn exchange bring the mem

bers into nearer touch with eachother and .

create a feeling of fellowship, the possi
bilities of which are exemplified in the

firm and united stand taken by the mem

bers of the Wheeling Exchange for each

other in their hour of need.

The visible result of this "stand "is
the fact that work is proceeding to-day in

all branches of the building business in

Wheeling upon a basis of justice and fair

ness to all concerned, and that the utmost
harmony prevails among the contractors.

The invisible results are incalculable, for

it is not possible to compute the actual

value of the establishment of the dignity

of the builder upon the proper plane, the

creation of harmony out of discord, or the

benefit of the lesson taught the workmen

of the futility of unions founded upon

principles remote from justice and fair

dealing.

Pr-ospactive Trade Schools in
Boston.

Mr. Albert L. Murdock has for sometime
pastbeentaking activestepsin a mostphilan
thropic and laudable undertaking for the
benefit of theYoung America who desiresto
learn a trade.
It is Mr. Murdock's purposeto establisha
free mechanical school, to be founded on
nearly the same lines as are in force in the
Auchmuty Trade Schools,of New York. The
following is the announcementmade by the
founder,and servesto showwhat is proposed:
murdock's free mechanical school.
Wanted, for eachschool,50highschoolboys
for a free course of instruction in stonecut-
ting ; 60high schoolboys for a free courseof
instruction in bricklaying; 40high schoolboys
for a freecourseof instruction in carpentry;
30 high schoolsboys for a free courseof in
struction in plastering;30high schoolboysfor
a free course of instruction in painting; 20
high school boys for a free courseof instruc
tion in plumbing.
Mechanical drawings will be taught one
hour daily. Applications can be made by

mail or in person,statingwhichbranchpupils
wish to enter. The schoolwill open Septem
ber 15,1890. Day sessionsfrom 9 to 12a. m.
and from 1 to 4 p. in. Evening, for journey
men,from 7to 9.30. Day and evening school
terms each five months. A feeof $5 a term
will bechargedfor theuseof tools andstock.
Next year we shall open a free mechanical
schoolfor girls.
This school is under the managementand
contrcl of the master mechanicsof Boston.
The instruction in stonecuttingis furnishedby
the StoneContractors' Association; in brick
laying, by theMasonContractors'Association;
in plastering,by the Plasterers' Contractors'
Association: in plumbing,by the Plumbers'
Contractors'Association; in carpentry,by the
Carpenters'Contractors' Association, and in
painting, by the Painters' Contractors'Asso
ciation.
In the Board of Directors and corpsof in
structorsaresomeof the officersof theSchool
of Technology,the MassachusettsMechanics'
CharitableAssociationand the Master Build
ers'Association.
Murdock's Free Mechanical School,
Huntington avenue and Gainsboro street,
Boston, Mass.
The consent of the various associations
quoted in the foregoinghas beengained,and
every assistancewill be given Mr. Murdock
in what is to him a labor of love.

Exchange News.

Bo*ton, ..tla«».
Affairs in the building businessin andabout
Bostonare in a more nearly normal condition
at presentthan they have beenfor sometime
past.
The striking carpenters are practically all
backat work again, having gradually cometo
the conclusion that their strike was fruitless.
But little is heardof the strike, and thecon
tractorsare working all the mentheyrequire
without any disturbance.
The conditionof the freestonecutterswho

' were locked out last February, and whohave
remainedout ever since,remains unchanged.
The new FreestoneCutters' Association has
proved fully adequateto the demandsof the
occasion,and the rules and conditions under
which theywereorganizedmakethemtheonly
associationof stonecuttersin New England
with whom the Contractors'Associationcan
treat or whomthey can recognize.
The alterations in the building ownedand
occupiedby theMaster Builders' Association
are being pushed forward as rapidly aspossi
ble, and when completedwill makean appro
priate homefor theassociation,improving the
facilities, and adding conveniencesthat will
makeit secondto none for the purpose for
which it is intended.
The commissionon the revisionof thebuild
ing laws, of which it has beenmentionedthat
Mr. W. H. Sayward is a member,are hard at
work consideringthebuilding laws of various
cities throughout theworld.
The work is very great, covering as it
doestheexhaustivelaws of thedifferentcities;
but it is expectedthat when the revision is
completed,with the assistancegained from
such extensivecomparison as is afforded by
the matter in hand, a modelbuilding law will
be produced.
Just asthis issuegoesto the printer the case
of Neil McNeil againstthe BostonChamberof
Commercefor $40,000damagescomesup. Mc
Neil basesbis action upon the fact that his
estimatewasthe lowestamongthoseinvited to
bid for thecontract, and hewas not awarded
the job.
The conditionsweresomewhatpeculiar and
arebriefly these: At the tune the bids were
requestedby the Building Committeeof the
Chamber of Commercefour of the concerns
that wereaskedtosubmitanestimate—McNeil
amongthe number—refusedto bid onaccount
of certain improperconditionsin thespecifica
tions. The committeethenasked the builders
to meet them, which request was complied
with. At the meetingthe reasonswhy the
contractors refusedto bid were madeknown,
and uponthe removalof theobjectionablefea
tures, and the assurance of the committee
that the contract would be awarded to the
concern whose estimate was the lowest, the
builderswho hadpreviously refused to do so
consentedto bid.

Mr. McNeil's figurewas$400,000and thelow
est. It wasunderstoodthat shouldtheamount
of the lowest bid be too high, alterations
were to be made in plansand specifications,
and the lowest bidder to bid on the altered
planswithout competition.
Failure of the Building Committeeto live
up to this agreementcausesthepresentsuit
for damages,theresult of which is looked for
with greatestinterest by builders, on account
of theprinciple involved.

Worcester, itla*n.
Mr. H. W, Eddy, president of the Builders'
Exchange, in a recent letter to the secretary
of the National Association regarding the
condition of the labor market, said that at
presentthe contractorsare having nodifficulty
in securing workmen. The carpenters'strike
has died a natural death. Last spring the
carpenters' union called on the Builders'
Exchange and requestedthat a committeebe
appointedto conferwith a committeefrom the
union in relation to thehoursof labor. Such
conferencewas granted,with what was sub
stantially the following result: The carpenters
at first askedfor nine hours for five daysand
eight for Saturday. This notbeingsatisfactory
to the employers,they finally said that they
would becontentwith nine hours for the six
days, thepay to beby thehourand to regulate
itself. At this stagea generalmeetingof the
contractorsof Worcester wascalled, in which
the Builders' Exchangetook a prominentpart,
and resultedin granting thenine hours for a
day's work, but reserved the right for con
tractors to employ carpenters ten hours per
day where the menwished to work the extra
hour, the payment in all casesto be by the
hour.
The committeechosento report the decision
of thecontractorsto the carpenters consisted
of O. W. Norcross and H. W. Eddy, and it
wasevident,uponsubmitting the report, that
it would not be accepted by the union. No
conclusionwas arrived at, and the threats of
a strike continueduntil the building business
wasgreatly injured for thepresentseason.
Finally on June 23 a strikewasdeclaredby
thecarpenters'union, which proveda solution
of the difficulty for the contractors,as there
were plenty of men anxious to work. The
placesof the strikers were filled as rapidly as
possible, and work has progressedwithout
interruption sincethe strike occurred. Besides
the injury to the building interestsof thecity
the strikers accomplishednothing, and every
thing is nowmovingalong the>ameasusual,
with theunion men returning to work as fast
as theycan obtainemployment.

Del.Wilmington,
The contractorsand employersare in acon
dition of armed neutrality toward the trade
unions. Everything is running smoothly,but
the contractors are much dissatisfiedat the
workings of the apprenticeshipsystem. The
rule in Wilmington is to allow each contract
ing masonor bricklayer two apprentices,re
gardless of any conditions, which of course
placessuchmen as are employing 50 or 100
menexactly onthe same level with the man
who only employsone or two laborers. The
membersof the Builders' Exchangehave long
beenconsideringthequestion,but as yet have
found no practical solution.

St. I.oiiIh, .Ho.

The condition of the labor market in St.
Louis and vicinity is reported as excellent
No strikes,no indicationof any and prospects
for fall contractsgood.
TheMechanics'Exchangeis in a healthyand
prosperouscondition,andtheeffortto securea
building of its own is gradually being per
fected.

Mitwaukee, Wis.
A portion of a letter from Mr. Clifford
Chase,presidentof the Builders'and Tra l?rs
Exchange,'will give a correct impressionof
the condition of the labor market in Mil
waukee. He says: "There has been less
friction between contractors and labor
organizationsthis seasonthan is generally the
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case. I account for it by the fact of there
beingmorework than for two or threeseasons
previous, at somewhatbetter prices, and a
great scarcity of mechanics and common
laborers, especially the latter." The affairs
of the exchangearemoving alon;; pleasantly,
with everybodybusy.

Grand Rapld*, .TfIcb.
Very little trouble has been experienced
with tradesunions during thepresentseason,
and everything is quiet at present. The rela
tionship betweenemployersandemployeesis
harmonious in all branches except the stone
carvers, who struck early in May and have
not yet come to an understandingwith the
contractors.

Buffalo, N. V.
Themembersof the Exchangearenearly all
busy,with good prospectsfor the balanceof
the season. The majority of workmen are
working nine hours per day. The carpenters
have been receiving the same wages, since
June 1, 1890,for nine hours' work that they
formerly received for a ten-hour day. Ihe
mill handswantedthesameconditions,but as
Buffalo mills comeinto competitionwith those
of Westernpoints,it wasconsideredunwiseto
maketheconcession. The operativesat once
struck uponlearning the decisionof the mill
owners,but as thelatter did not deemit neces
sary to attenda conference,thestrike was de
clared off after 17daysand the workmen re
turned to work.
Some difficulty has been experiencedby
contractorsin securingthe treatmentthey de
sire at the handsof the architects,and the
master steam and hot water fitters took an
initiative step by issuing the following an
nouncement:
At at meetingheld Wednesday,August 20,
1890,it was resolvedthat we, theundersigned,
hereafter absolutely refuse to present pro
posals for any steam or hot water heating
work upon engineers'or architects'specifica
tions and plans,unless a time andplace are
specified for opening the said proposalsand
all biddersinvited to be presentat suchtime.

Respectfully,
Signed by four prominent steamand hot
water fitting concerns.

The attitude of certain of thearchitects is
exemplifiedin the following reply, addressed
to oneof the concerrs who signed'theforego
ing by a practicingarchitect:
Gentlemen—Go to h—1 with your steam
and hot waterheating.

Yours, faithfully,
It would seemthat there is needfor correc
tion in themethodsusedin the submissionof
bids that would makeall concernedmore ab
solutelysureof fair treatment.

tions betweenthe employers and employees.
Therehavebeenno strikesof any consequence
andno trouble is anticipated.
The following letter has been issued by the
Builders' and Traders' Exchange,and is given
for the purpo«eof showing the work being
doneby secretaryCollinsto placehisExchange
properly beforethe communityin which it is
situated:

Omaha, Neb., September1, 1890.
Dear Sir: We desireto bring to your atten
tion the fact that Omaha has a Builders'and
Traders'Exchange,the membershipof which
comprises nearly all of the reputable con
tractors and firms in the building trades
Thosewhoare not with us now will bein the
nearfuture. You can find at the Exchange
carpenters,brick and stonemasons,plasterers,
painters,plumbers,steam,hot water and gas
fitters, mill workers, cellar excavators,gal
vanized iron and tin workers,boilermakers,
cast andwrought iron workers, slate,gravel
and felt roofers,andmakersof artificial stone
pavements. Also, you can find firmswhodeal
in all kindsof building materials,art stained
glass, brick, common and pressed, broken
stone,granite,coal and coke,fireproofingand
stucco,sewer pipe, glass, hardware, lumber,
sash,doors and blinds, fire brick, lime, hair,
cement,sand,gravel andterra cotta. In fact,
you find everybodyand everything necessary
to the erection and competionof buildings.
The regular Exchange hour is from 11to 12
a.m. daily. Should you desire to seeany of
the members,theymay befound at the Ex
changeduring that hour. Each memberhas
aprivatebox, and if you shouldbeunable to
be at the roomsduring Exchangehour, you
can leave any orders with thesecretary,who
will placethemin thebox of thememberyou
desireto reach. Oneof theobjectsfor which
the Exchange was organizedwas for the con
venienceof contractors and their patrons.
We trust you will appreciateand avail your
self of theopportunities thus offered. Come
and visit us, so that, as a good citizen of
Omaha,you will know moreabout oneof its
institutions. Very respectfully.
Builders' and Traders' Exchange,

D. J. Collins, Secretary.

Cleveland, Ohio.
Affairs relating to theExchangearemoving
alongabout the sameas usual, with building
fairly active.
The lumberdock laborers have organized a
union and proposeto control the handling of
Cleveland'slumber in thefuture. Their object
is to doaway with thecontractors"in this line
and transact their businessdirectly with the
owners.

proportion. Then the subsequentordinance
waspassedmaking the rate per day the same
asbefore. It wasin relation to this lastthat
thecommitteesfrom the Builders' Exchange,
the Contracting Carpenters'Associationand
the Contracting Brick andStoneMasons'Asso
ciation waited upontheactingMayor. It was
owing largely to the representationsof these
committeesthat the ordinancewas returned
vetoedto the councilandfailed topassoverthe
veto.
Beingdeterminedto securetheirendthepro
motersof this movementraked up anold for
gottenordinancewhich fixed the rate of pay
for city laborers,by theday, insteadof by the
hour, sothat the position now is, that by the
aid of the first passedordinance(aboverefer
red to), and theone that was resurrected,the
city laborerswill be paid the samewagesfor
a day of eight hoursasthey formerly werefor
a day of ten hours.
The labor unionsare jubilant overwhatthey
terma greatsuccess,but the citizensgenerally
are not in accordwith thepresentconditionof
affairs or the actionof the council.

Rochester, \. 1..
The season,in the building business has
passedoff so far without unpleasantnessbe
tween the contractors and workmen. That
the summer has beena peaceful one, is evi -
dencedin the fact that the arbitration com
mittee of the Builders' Exchange, of which
Mr. W. H. Gorseline is chairman, met only
once,and that was at the time of its forma
tion. This speaksfor itself, as there can be
no strike or lockout in the building trades in
Rochesterwithout previousactionby thecom
mittee.
The Sunday Liquor Law has recently been
enforced,andcontractorssay that its effect is
felt in thebuilding businessby preventing the
occurrenceof somany blueMondays.

Omaha, Neb.
The presentseasonhasnot beenasactive, in
thebuilding business,as usual, and has, per
haps,beenthe causeof the undisturbed rela-

St. Paul, .11in n.
Acting Mayor Cullen recently received a
visit from J. W. L. Corning, Edward E. Scrib-
ner andO. L. Rheaume,a committeefrom the
Builders' Exchange of St. Paul, appointedto
prevail uponthe Mayor or acting Mayor, to
vetothe resolution passedat the last council
meetingwhich in effectrequires the city engi
neerto givethelaborersin bisemploytenhours'
pay for eight hours'work. They presentedto
Mr. Cullen the following resolutions,which
had just been adopted by the Builders' Ex
change:
Resolved,That the Builders' Exchange of
St. Paul, feelsit to beits duty to protestmost
earnestlyagainst the discrimination proposed
to bemadeby theMayor andcommoncouncil
of this city againsta largeclass of mechanics
and workingmenin favor of laborers, clerks,
&c., employed by the City Government, by
paying such employeesfor ten hours' work
while requiring only eight hours' service to
constitutea day's work.
Resolved,That a committeeof three be ap
pointedby thechair, said committeeto bein
structedto call upon theMayorof thiscity, or,
in his absence,uponthepresidentof thecoun
cil, Mr. O. O. Cullen,and representto him the
earnestfeelingof this bodythat the proposed
legislationis unfair andunjust to a large body
of taxpayers, themselvesworkingmen and
worthy citizens,and urging the Mayor, or, in
his absence,the presidentof the council, to
withhold his signaturefrom theordinancepro
posed by the councilon September19,or, if
necessary to prevent its becomminga law,
to return thesameto thecouncilwith his veto.
Mr. Cullen questionedthe committeeupon
the wages paid by builders, and was in
formedthattheyemployedcarpenters,masons,
stonecuttersand othermechanicsand laborers
by the hour, permitting them to work eight,
nine or ten hours,as they chose. The price
they paid to laborers,they said, was 15cents
per hour, except in the casesof particularly
goodmenwhoareadaptedto particular kinds
of work ; to these they sometimespaid 17%
centsper hour, and evenas highas20centsper
hour.
The ordinanceabove referred to was a sup
plementto onethat hadbeenpassedandsigned
about two weeks previous, and which had
changedthehoursof labor on city work from
ten to eight, but was silent as to the rate of
wages,thus presumablyreducing the pay in

Saginaw, IHIrh.

Saginaw builders havebeentroubledmore
or lessall the seasonby the dictatorial course
the trades unions have attempted to pursue.
About July 1the builders and manufacturers
concluded to employsuch competentmenas
they saw fit and pay suchwages aswere just
and warrantable, and as a result the union
employeesin various branchesof the business
at once struck, to prevent the employingof
non-unionmen.
The contractors and employersmadea firm
and united stand, continuing work with such
menaswere available, and after staying out
for abouttendays the strikers made applica
tion to be permitted to return to work. No
effort on thepart of the employerswas made
to further impressuponthe workman, thefact
that competentmen would be employedre
gardlessof whether they were union menor
not, andeverything hasmoved along without
disturbance since this condition was estab
lished.
The effectthat theactionof the tradesunions
taken early in the season,was to makethe
businessvery dull, as capitalists were slow to
investunder theconditionsthat existed in the
labor market; but the position taken and
maintainedby themasterbuilders and others
hashada tendencyto lift thebusinessup into
greateractivity.
The standtakenby theemployersis, briefly,
to endeavorto conduct their business so that
fair wagesmay be paid for labor and to de
manda fair day'swork in return, and to ig
nore the fact that the discharge or employ
mentof an individual is a subject for investi
gation or arbitration.
About one-quarter"of the usual amount of
building has beendone this season,which is
directly owing to the unsettledcondition of
the labor field. The combining of the two
cities, Saginaw and East Saginaw,gave prom
ise of an increased activity in all business
circles, which was not borne out in the build
ing line for reasonsstated.

Kansas City.

The following description,from the columns
of a Kansas City newspaper,is submittedbya
member of the Builders' and Traders' Ex
change, as descriptive of the new building,
built andownedby that association.
This subject has been presented beforein
The Builder»' Exchange, but is given again,
for the reason that it is impossible to give
toomuch prominenceto sosuccessfula move
and one that is destined to not only bene
fit the builders and businessof Kansas City
by its practicability, but to improveby its ex
amplethecondition of otherExchanges,who,
seeing the effectof centralizing the building
interests,will go anddo likewise,
" Among themany valuablecommercialin
stitutionsof which our city can boastthere
is nonewhoseusefulnessandmany advantages
can possiblyrank higher than that of theone
now under notice. The inception and the
building of this great andmodelExchangeis
entirely owing to the unweariedperseverance
and energyof thesecretary,Mr. C. L. McDon-
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aid, who richly deservesthe highestmeedof
praise for the herculeaneffortshehasmade,
which has at last been rewarded by the
erection,completionand grand successof the
Builders'and Traders'Exchange.
On thegroundfloor of thebuilding their are
eightoffices,besidesanairway anda handsome
stairway, which leadsup to the exhibit hall on
thenext floor. This hall is without exception
oneof the finest in the country. The ceilings
are high, giving amplespacefor exhibitors to
make an artistic display of their goodsand
wares,many of whom have emplovedskilled
architectsto design for them specialarrange
mentsof their particular specialty,that it may
beseento its bestadvantageby thevisitors to
the hall. The frieze and ceiling are hand
somelydecoratedwith ornamentalstuccoand
moldings,the wall beingleft plain for the use
of exhibitors.
On the north side,oppositethe exhibit hall,
is the large, handsomeand beautifully deco
ratedExchangeroom,elegantlyfurnishedand
supplied with stationery,daily papers,trade
lournalsandeverything useful or convenient.
The '"Change hour" is from 11to 12,when
membersmeet daily for the transaction of
businessor friendly intercourse.
The third, fourth and fifth floorsaredevoted
to offices,which are light, airy and well venti
lated,being beautifully finished and well ap
pointedwith every convenience.
Therearesome58officesin the building, all
provided with fine marble lavatories,lighted
with combination gasandelectric lights, and
there is not one that is undesirable in that
number. In tact it is amodelofficebuilding,
and thebestwithout exceptionin the city."

i?T

Philadelphia.
A specialmeetingof the corporatemembers
of theMaster Builders' Exchange was called
recently to consider the various subjects
referred to standing committeesat the last
convention.
The matter of sub-contractingreceivedthe
most thorough handling, there beingconsid
erable diversity of opinion expressedon the
subject. It wasfinally decidedinexpedient to
make any recommendationto the next con
vention that shouldprovide a generalrule for
all, it beingthought bestto let eachlocal asso
ciation govern itself on the subject.
The result of the considerationof theques
tion of arbitration was an indorsementof the
principlesof the National Association on the
subject.
At the time of going to press, it was ex
pected that Messrs. Stacy Reeves,David A.
Woelpper and Wm. Harkness, Jr., would
attendthemid-yearmeetingof theofficersand
directorsin New York.

The Mid-Year Meeting.
The mid-year meeting of the officers
and directors and members of standing
committees was called to order on the
morning of September 22, with representa
tions present from twenty-eight cities.
The morning's work began with the
short address of welcome by President
John J. Tucker and the outlining of the
work and purpose of the meeting. The
various committees were instructed to
prepare their reports which are to be sub
mitted to Jhe fifth convention and present
the same for consideration of the directors
at stated intervals during the meeting.
Secretary .W. H. Sayward made a short
address touching upon the importance of
the work in hand and the necessity of the
committees being careful and thorough in
the consideration and formulation of their
reports. He also, in the absence of the
treasurer, read a summary of the financial
condition of the National Association.
An animated discussion was held upon
the manner in which committee reports
were to be formulated, and the final de
cision was that the committees should
prepare their reports previous to open
discussions on topics in their several prov
inces, and suggested amendments to be
offered upon the submitting of the various
papers, thus leaving the committees free
to make such report as their year's con
sideration of the subjects prompted.
The morning session closed with a
most cofdial invitation by S. M. Wright,
the secretary of the Building Trades' Club,
to the delegates to use tha beautiful rooms
of the club as their own.

The first business of the afternoon was
the appointing of proxies for such ex
changes as had no personal representation.
Considerable discussion was had on the
subject of the duration of the fifth con
vention, to be held in New York .n Feb
ruary next, and the final decision was to
begin on Monday, instead of Tuesday, as
was decided at St. Paul, and the conven
tion to last until Thursday night. The
time at St. Paul was too limited, and con
sideration of important topics was some
what abridged.
The secretary explained the reasons for
the incorporation of the Builders' Exchange
with Carpentry and Building, of New
York, and icceived the earnest approval of
the directors for the action. The "mis
sionary tour " of the s.cretary was taken
up by the directors, and he was instructed
to visit as many exchanges as possible in
the near future, as the benefits of such
visits had been fully demonstrated.
A committee was appointed to select a
badge or insignia for the National Associ
ation, to be worn by the members, similar
to the badge of the Loyal Legion and
other associations.
Wm. Harkness gave a very full de
scription of the wcrkings of the Philadel
phia Trade Schools, and the prospects of
success it so surely offered. The subject
was considered at some length, and the
advisability of establishing trade schools
in connection with every exchange advo
cated.
The Committee on Reforms in Sub
Contracting submitted their report, and
the discussion on the samewas very full
and free, and a number of amendments
weresuggested for action at the convention.
The last day was devoted to the reports
of the committees on Arbitration and the
Builders' Surety Company. The former
report was prolific of much argument on
the methods of arbitration and the sub
jects that should bo submitted to arbitra
tion. The directors were almost united
in the belief that arbitration is just and
fair and should be advocated. Refusal to
arbitrate or to meet with the employees
simply widens the breach between trades
unions and employers, and while strikes
may be won by the employers by starving
out the unions, the result is not a settle
ment, and is only a temporary quiet that
breedsbitterness between the two branches
of the business. The contact between
properly organized labor unions and organ
izations will serve to show the former
where their demands are unreasonable and
unjust to themselves and to the employers.
Without meeting, neither can become
either familiar with the needs of the other
or the possibilities that lie in joint har
monious action. The report was very
thoroughly considered.
The report of the Builders' Surety Com
pany contained much revision irom that
made at the last convention, and the com
mittee stated that their conclusions had
been arrived ut with the assistanceof an
expert in such matters and that there was
no doubt but that such a company estab
lished on a proper and successful basis
would prove of the greatest benefit to the
building fraternity.
Full report of the meeting and the re
ports of the committees will be given in
the next issueof this journal, together with
the arguments on the subjects by the di
rectors.
The members of the Building Trades'
Club made their hospitality to the dele
gates more impressive, if possible, by the
delightful finale which they extended the
visitors in the shape of an informal recep
tion. The beautiful roomswere tastefully
decorated with a profusion of flowers, and.
the collation was such as to give the dele
gates a yearning for the banquet at con
vention time. The affair simply lypified
the warm and brotherly welcome the asso

ciation members of the fraternity in New
York extended throughout to the visitors
to the mid-year meeting, and proved most
conclusively that they have hearts a* big
as their city.

NOTES.
Australian builders, to whom allusion
has been made at various times in these
columns, have reached the conclusion that
the best of organization, for an association
of master builders, is that advocated by
the National Association of Builders of
the United States.
The numerous organizations located in
the prominent Australian cities have here
tofore endeavored to advance the cause of
the builder, at monthly or quarterly meet
ings, and with a greater or less degree of
success, owing to the activity of their
memberships.
The first association to recognize and ad
vocate the establishment of a Builders' Ex
change, such as we have in this country,
was the Melbourne Association, and after
thorough consideration of the subject and
a careful canvass of its capabilities and
benefits, a Builders' Exchange has been
established upon what are essentially the
same lines as govern in our own organi
zations. This exchange has gone actively
to work to prepare suitable quarters for
itself, by securing a building and project
ing such alterations as shall make it most
favorably adapted to the uses of an ex
change. These alterations in the building
they have selected are now taking place
and are being rapidly pushed to com
pletion, under the very substantial assist
ance of the members, many of whom are
providing material and labor at cost.

Mr. A. D. Smith, president of the Build
ers'Exchange, of Portland, Me., and dele*
gate to the Fourth Convention of the
National Association, held at St. Paul, has
been elected one of the representatives to
the State Legislature from his city.

A rather vivid contrast between the
position of the individual employer and
the "organized" workman is shown in
the following statement of the condition
of affairs, given in the last issue of the
Canadian Architect: The .tyranny ex
ercised by "organized labor" was well
exemplified at Ottawa the other day. The
dispatch states that a certain contractor of
that city agreed, at the dictation of the
bricklayers' union, to dismiss the tuck
pointers or foundation men he had em
ployed on a certain building contract, but
found that his agreement with the men
precluded his dismissing them. Then the
union called off all the bricklayers, and
the contractor was unable to proceed with
his contract. Finally, on paying a fine of
$10, he was allowed to have the men back
again. Such a method of extorting money
would be worthy of the greatest brigand.
At the same time, the contractor who
meekly agrees to dismiss his employees
who have been guilty of no offense at the
dictation of the trades unions, is deserving
of little sympathy.
The master plumbers of Texas have or
ganized a State Association, with the ulti
mate intention of joining the National
Association of Master Plumbers. The
officers are: President, F. J. Madden, of
Sherman; vice-president, A. McWirk, of
Dallas; secretaiy J. S. Brazelton, Waco,
and treasurer, P. Pettit, Dennison.

Many of the builders' associations of
Australia at present exclude from their
membership sub-CDntractors and material
dealers, but the establishment of a Build
ers' Exchange will serve to correct what
seemsto us to be unwise. The admission
of thesemembers of the building business
into the associations is new being dis
cussed, and the decisions arrived at will
be given in the next issue of this journal.
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inRADE NOTES.- ^®>—»Ai

W. H. Mullins, Salem, Ohio, has is
suedsomeadvancesheetsof a cataloguewhich
he has in preparation. The sheets illustrate
Architectural SheetMetalWork of variousde
scriptions, including fronts of buildings,cor
nices of varied and interesting design and
(Testings. The elevations of the buildings
shown are drawn to scale and are also pre
sentedin section,indicatingthemethodof con
struction. The designsof thesheetmetalwork
indicated upon the sheetsshow evidenceof
careful thought and study upon the part of
thedesignerand are a credit not aloneto him,
butalsoto thehouseexecutingthe work.

Charles A. Strelinger & Co., De
troit, Mich., are sending out a neatprice-list
of Builders' Hardware applying tu Catalogue
No 3. It is known as the " No. 5 Net Price-
List" andsupersedesall lists of previousdate
In additionto prices,remarksuponthedecora
tive useof metalsarepresented,aswell asspeci
fications for hardware. Accompanying the
g
rice-list Is a pocket catalogue of Yale and
tandard Locks, the illustrations in whichare
said to beone-fourthactualsize.

The Weston Engine Company, Painted
Post, N.Y. . haveIssuedan illustratedcatalogue
of specialtieswhich they are preparedto fur
nishthetrade. The work is of convenientsize
for reference,and Isarrangedin a mannerto
prove interesting. Among the openingpages
isan index, togetherwith a blank form of esti
mate. Attention is given to the Bronson
Magazineand BaseBurning Water Tube Steam
andHot WaterHeatingBoiler, which is shown
in generalview andin section,and is carefully
described. A numberof tables are presented
of general interest and value in thisconnec
tion, as well as a chapter containing general
directionsfor usingthe heater. A numberof
pagesare devoted to testimonial letters and
advertisements of concerns manufacturing

foods
of interest to the steamand hot water

eating trades. The companyalsomanufact
ure the WestonAutomatic Portable and Sta
tionaryEnginesand Boilers.

Van Wagoner & Williams Company,
82Beekmanstreet.NewYork, aresendingout
a condensedprice-listof their specialties,whicb
will befound of general interest to thebuild
ing trades. It is boundin leathercoversand is
of a sizeconvenient to carry in thepocket. A
numberof blankpagesareinsertedat theclose
of theprice-list for purposesof memoranda.
Among the recent salesof the " Beck "
AutomaticEnginebytheTaylor Mfg.Company,
of Chambersburg,Pa.,maybenotedthefollow
ing : Two engines to the Brennan Hotel Com
pany,New York : an engine to the Newberry
Oil Milt Company,Newberry,S. C; an engine,
with completesteamplant,to the BedfordCity,
Va., Land Company; anengine,with complete
steamplant, to Mreator, 111.,Gas and Electric
Light Company;anengineto People'sGasand
Electric Light ( ompany.Canton,II1.;anengine
for theGraceBaptist Church,Philadelphia; an
engine for the Pogue Company, Cincinnati,
Ohio; anenginefor Alex. Crow's Mills, Phila-
.lelphia; engine, with four boilers, to Fort
Scott,Kan., Rapid Transit Railway Company;
secondengine and complete steam plant to
WonderlandTheatre,Buffalo.N. Y ; anengine,
with completesteamplant, to Thomson-Hous
ton E. L. Company,Kltanning, Pa.; anengine
for theGreenwood,S. C, Oil Company;an en
gine for H. H. Yard, Belmar, N. J.; an engine
to the Old Dominion Paper Bag Company,
Uoanoke,Va.; anengine,with completesteam
plant, to Albertson, Murphy& Co.,Waycross.
Ga.; anenginefor Abbeville,S. C, CottonSeed
Oil Mill andFertilizer Company; anenginefor
BridgewaterCarriageCompany,Uoanoke,Va.;
anenginefor theDevon Inn, Devon, Pa; sec
ondengineto Brooks& Sons,Philadelphia.Pa.;
anengine,with completesteamplant,to W. M.
Blount. Bainbridge,Ga.; two enginesfor Pitts-
purgh PlateGlassWorks,at Fora City, Pa.: an
engine,with boilers,for the Albany, Ga., Fer
tilizer and Farm ImplementCo ; two engines
for the Tampa Bay Hotel Company,Tampa,
Fla.: anengine,with completesteam plant, to
the Butler, Pa., Light. Heat and Motor Com
pany; alsothe following salesof their Vertical
Automatic Engines: Two engines, on com
binationbasesfor dynamos,to the United Edi
son Mfg. Company,Toronto, Canada,and an
otherof samestyle to steamerNaugutuck, of
New York City; also a vertical automaticen
gineon plainbaseto EdisonCompanyfor West
BayCity, Mich.; anotherof sametype to Car
negieBros., of Pittsburgh, for their works at
Bessemer,Pa.; andanotherto the QuakerCity
Electric Company,of Philadelphia, for Lan
caster,Pa.

The Springfield Foundry Company,
of Springfield,Mass.,have recentlycompleted
someextensiveimprovementsand additionsto
theirworkson Liberty street,whichwerecom
mencedsomethinglike a yearago. Ami ng the
recent additions to their plant may bemen
tioneda threestory brick machineshop,116x
41feet,with a two storyT.68x 32feet in size;
a two story brick structure 80x 33feet In di
mensions; a two story addition to their iron
foundry9ox 33feetlnplan,togetherwlthanew
cupolabouse,a cleaningroom,two core ovens
andanewbrassfoundry. A 10ton iron power
crane,built Dythe Farrel FoundryandMachine
Company,of Ansonia, Conn.; a hydraulic ele
vator,at'olliauhot blastcupolatomelt6tonsan
hour anda Baker blower havebeenplacedin

the iron foundry. An 80horse-powerHawkins
boiler, several large lathes—84, 42 and 28
inchesrespectively; anumberof smallerlathes,
planersandiron workingmachinery; an18foot
Sinner,a 4x 14foot

boring machine,three hy-
raulic elevators, wood working machinery
andan incandescentelectric light plant,with
Thomson-Houstondynamo,are alsoamongthe
-improvementsrecently Incorporated in their
works. The businesswasestablishedin 1854hy
the late Daniel L. Harris andWilliam Birnie.
Sincethat timetheworks havebeenconducted
by Wright & Emerson,and for thelast eight
years by the present owners. Joel B. Harris,
of Rutland,Vt., is president,William A. Harris,
secretary,and Edward W. Seeger, treasurer.
Thesuperintendentof theworks Is JamesGib-
bins, well known for the past 20 years as a
builder of steamengines,elevatorsand ma
chinery. The superintendentof the foundry
departmentIs James Simpson.

The Eastern Plaster Board Com
pany, with officeat 52Broadstreet. New York
City, aro distributing an illustrated pamphlet,
in which are fully set forth the meritsof the
materialknown asMackite PlasterBoard. This
materialisadaptedfor usein a variety of ways
In building construction, and is claimedto
secure very good results. The pamphletcon
tainsa numberof engravingsshowingsomeof
theusesof this materia],while numeroustesti
monialsindicate.In somemeasureat least,the
estimation in which it is held not only in this
country, but alsoIn Europe. At thecloseof the
pamphletis a pagedevotedto instructions for
handlingMackite andapplyinghardcoatupon
it. Accompanying the pamphlet Is a price-
list of Mackite,free on boardat BergenPoint,
N.J.
Henry B. Walbridge, of Brooklyn,
N. Y.. has recently patentedan Improvement
in the constructionof buildings,relatingmore
especiallyto frame structures. The object of
the invention is to provide a meanswhereby
theouterwallsof a building may be rendered
thoroughlywaterproof and,at the sametime,
madeto representblocksof stone or otherma
terial. The constructionis suchthat themeans
of attachmentof theblocksto the framing of
thehouseareinvisible.

L. Patric & Co., 19 West Washington
street, Springfield, Ohio, have just issued a
catalogueof theSpringfieldwarmAir Furnace,
adaptedfor bardandsoft coalandnatural gas.
Its constructivefeaturesaresuchasto renderit
powerful in operationandto adapt it for beat
ing dwellings,school rooms,halls and areasof
largesize. More than half the publication is
taken up with testimonialsof thosewho have
used the goodsmanufacturedby L. Patric &
Co . andshow the estimationin whichthey are
held

F. A. Requarth & Co., Dayton, Ohio,
favor uswith a copy of an interesting little
pamphletwhich theyhave recently issued,re-
fating to Prismatic Cut or True Square
Turned Ba(usters, Head, Center and Base
Blocks. It Is a volume of nearly 50pagesof
letterpress, and contains a list of patterns,
which the firm are preparedto execute.Their
specialty is stair work, with the newest and
latestfeatureof squareturnedwork, especially
verandah columns. The volume is neatly ar
ranged and tastefully gotten up, andwill, wi
havenodoubt,prove interestingandvaluable
to thoseinto whosehandsa copymaycome.

The manufacturers of thk United
StatesGutta Percha Paint, of Providence,R.I.,
whoseannouncementwill te found elsewhere
in this issue,claim to be an exceptionamong
paint manufacturers,in that theymakeanarti
cleconforming to the best knownandgener
ally acceptedideas among practical painters
and scientific men as to what constitutesa
perfectly reliable paint. This company's
methodof manufacturing paint is claimedto
be unlike othersin several important particu
lars,prominint among which is the introduc
tion of gutta percha and other valuable ma
terialsintopure linseedoil by a processwhich
they control for this country. The manufact
urers requestthoseinterestedto applyfor cir
cularsgiving full information.

"The Star Ventilator " is the sub
ject of an interestinglittle pamphletof some
thing over 20pages, recently issuedby Mer
chant& Co.,of Philadelphia,Pa. The device is
claimedto be simple,durabte,economicaland
stormproof,andadaptedfor the ventilationof
churches, school bouses,public buildings of
various kinds,dwellings,stables,mills, found
ries, machine shops,dye houses,factoriesand
the like. The construction and applicationof
thedeviceare fully setforth within thecovers
of this little work, and numerousillustrations
are presented,showing the manner in which
it maybeused,andof buildings in connection
with which the ventilator has beenemployed.
Several testimonialsare also given. Accom
panyingthepamphlet is a foldedcircular con
taining information for all interested in tin
roofing.

J. M. Marston & Co., 86 Lenox
street, Boston,Mass..are distributing a pam-

Bhlet
of 16pages,relating to Marston's Patent

and and Foot Power Machinery. The firm
havebeenengagedin themanufactureof hand
andfoot power machineryfor somethingliko
25years,and claim to be the first to introduce
the use of cut gearsin such machineryas a
factor to increase the fpeed,in place of the
beltswhichwerein generaluseonoldstylema
chinesor this classprevious to 1£67.The firm
state it is their endeavorto Improveand per

fect their machinesin every little detail,and to
thatendhavefittedtheir workswith the latest
audmostimprovedmachineryandemployonly
themostskilled labor. The statementismade
that on their No. 1 and No. 2 machinesall the
various kinds of general shop work, such as
ripping, cutting off, rabetting, grooving, cut
ting tenons,mitertu/, cutting bevetsand bor
ingscanbeexecuted. Thepamph'etillustrates
and describessomeof the leadingmachinery
madeby the firm and presentsa price-list of
machines,saws and extra tools, band sawblades,machinebits, &c., while several pages
are devoted to testimonials from those who
haveusedthe firm'sgoods.

J. J. Hammer, 2701 Lucas avenue,
St. Louis, Ho., is distributing an illustrated
circular of his Patent Scaffold,designedfar the
useof bricklayers,plasterers,carpenters,paint
ers, fiescoers, pipe hangers,contractors, and
for all places where a scaffold is required.
Referenceismadeby the manufacturerto the
economyresultingfrom theuseof thisscaffold,
the easewith which it may be removedfrom
placeto place,its safety, and to the fact that
it mayberaisedto any night whileloadedwith
material. Themanufacturerstatesthat is just
the thing for high interior work, such as balls,
churchesand the like.

"The Sewerage of Columbus, Ohio,"
is the subject of an addressdelivered by Col.
George E. Waring, Jr., at the Board of Trade
Auditorium, Columbus,Ohio,Mondayevening,
June 23 This address,togetherwith the dis
cussionfollowing, hasbeen publishedin pam
phlet form andwilt bean Interesting brochure
for thosewho follow andreadsanitarymatters.
ColonelWaring In the addressmentionedthat
the Boardof PubticWorks, of Columbus,Ohio,
askedhim to visit Columbusand report upon
theefficiencyof an interceptingsewerthat Bad
beenprovided. The speakerproceededto de
scribethesituation ashe found it, and inciden
tally said a great deal about plumbing and
othersanitarymatters. Following bisaddress,
which was well received.Colonel Waring an
swereda number of questionspropoundedby
differentpeoplein theaudience.
Among the recent contracts booked
by W. J. Burton &Co., Detroit, Mich., may be
mentionedthefollowing : ThegalvanizedIron
cornices,tin work andmetal shingleroofingof
the St. Joseph's School,at Port Huron, Mich.;
thegalvanizedironcornices,tin work androof
ing of the Houseof Providence,Detroit, Mich.,
andthework on the CentralSchoolBuilding,at
Coldwater,Mich.,saidto be one of the largest
and finest structures of its kind in the State.
The galvanizediron cornicesand roofing will
beexecutedby the firm'sagentsat Coldwater,
Messrs.D, C. Allen & Co. The companystate
that their cornicesliop.as.wellasshingleworks,
arerunning full capacity and the presentsea
son'soutput of EastlaseMetalShingleswill be
morethan threetimesthat of last season.
The Improved Reflectors for gas
light, keroseneor day light, which are being
offeredthe trade by I. P. Frlnk, of 551Pearl
street,NewYork City, aremeetingwithagnat
deal of favor. Mr. Frink is constantly In re
ceipt of letters from thosewho haveusedhis
goods,speaking in high terms of their merits
and of thegeneralsatisfactionwhich theyhave
givenwhereveremployed. Among recentlet
tersof this kind is one from James Pierce,a
carpenter and builder, of Waverly, 111.,in
whichhesaysthat hehasusedMr. Frink's Re
flectors for lighting 11 churches,which were
constructedin thepastfew years,with thevery
bestresults. Mr. Piercehasiwomorechurches
underway.which he isconfidentwill be lighted
with the Frink Reflectors.

Thomas Morton, of 65 Elizabeth street,
New York, showsin our advertisingpagesthis
month some illustrations of CableChains for
window sash which he is preparedto furnish
the trade on short notice. The statement is
madethat theprincipal productconsistsof two
leading kinds of SashChains,known In the
trade as Morton's ChampionChain and Mor
ton's Cable Chain. In the announcementre
ferred to will befound someinterestingfacts
relating to both kindsof theseChains.

I. P. Frink, 551 Pearl street, New
York, has just Issueda somewhatextensive
catalogueof Frink's Patent Reflectorsfor gas,
kerosene,electricor day light. Thesespecial
ties are fully Illustrated in the catalogue,
among the designsbeing severalwhich have
recently beenaddedto theassortment.A price-
list is included,aswell asa long list of testi
monials from all parts of the country from
those who havemadeuseof thegoodsturned
out by Mr. Frink.
" Fine Tools for Mechanics " is the
title of an announcement presented else
wherein this issuoby L. S.Starrett, of Athol,
Mass. It isstated that a large line of modern
fineTools for mechanics'use ismanufactured,
and that orderswill receiveprompt attention.
Upon receipt of a 2-cent postagestampMr.
Starrettwill forward a full list of tools to any
address.
The Bridgeport Gun Implement
Company, 1VWMaiden Lane, New York, set
forth in anotherpart of this issuesomeof the
meritsclaimedfor the Forstner Auger Bit. It
is said that this device will bore smooth,
round, oval andsquareholesandcanbeguided
in any direction. An illustrated price-listwill
be sent upon application to anyaddress,or s
samplebit will be forwardeduponreceiptof 50
cents.

(Continuedonpagexxy.)
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The American Institute.

The twenty-fourth anuual convention
of the American Institute of Architects

was held in Washington, D. C, beginning
October 22. The sessions wereheld in the

Arlington Hotel, the membersbeing called
to order at 4 o'clock in the afternoon. A

very interesting programme was presented,
the address of welcome being given by

the Hon. J. W. Douglass, president of the
Board of Commissioners of the District of

Columbia. An address was also given by

R. M. Hunt, president of the American

Institute of Architects, following which

were reports of the Board of Directors,

treasurer, committees and chapters. The

Thursday morning session was given up
to the reports of committees and the pres
entation of papers. These included one

by A.J. Bloor, entitled '-Sketch of the
History and Status of the American Insti

tute of Architects." one by 8. E. Cham

berlain on "Foundations for Kansas City
Hall,'' and r^neby Henry Rutgers Marshall
on "Science of ^Esthetics." The Wash

ington architects tendered the visitors an

excursion to Mount Vernon, an oyster

lunch being served on the boat. Friday

morning's session was given up to the

election of officers and the disposition of

other business which came before the con
vention. The afternoon was devoted to a
visit to the White House and sight seeing

about the city. The committee of ar

rangements were J. W. Root, of Chicago;
William Poindexter and Glenn Brown, of

Washington, D. C.

The MechanicalApprentice.

Although the American apprentice is

more or less an imaginary quantity, since

the system under which he formerly lived

has gone out of existence, the term, never

theless, may be used to designate what

ought to be an important division of the

country's population. We mean young
men who are learning trades. It is not
likely that the regular apprentice system
will ever be revived, for it would be quite
impossible to impose such conditions on

the American youth of the present dav as

were current when the apprentice system

prevailed. The difficulty met with just
now is

,

however, that with the decadence

of the old system therehas been no corres

ponding growth of a new system oi sub

stitute. Modified plans of the old ap

prentice plan have been tried, but with no

very marked success, the principal hope
at present resting in the trade schools that

are gradually coming to play an important

part in the industrial economyof the coun

try. When such schools werestarted they

were looked upon by many as advanced

kindergartens, and it was not considered

that any really valuable instruction could

be gained at them. Little by little they

have progressed, however, from the stand

point of the meremanual training schools,

until at present some of them turn out a

very excellent lot of journeymen. In their

highest development all the trades will

have their respective places of instruction,

and the certificate of graduation will be
equivalent to the papers formerly granted
to indentured apprentices at the end of

their term of service.

The Bight to Learn a Trade.

There is
,

perhaps, no one whose name is

more intimately associated with the ap

prentice question and the advance of

American youth than Col. R. T. Auch-

muty, who is also well known in connec

tion with the New York Trade Schools,

which he founded. In a recent address,

delivered before the American Social Sci

ence Association, Colonel Auchmuty had

much to say on trade schools. He pointed
out that the old apprentice system cannot
be revived, for the simple reason that the

conditions under which it existed have

ended. In the existing state of the world

few conscientious mastermechanicswould

assumethe responsibilities that would de

volve upon them under the old apprentice
laws, and, furthermore, no respectable

parent would bind his son to a master for

a long term of years under the rigorous
agreement formeily entered into. The

senseof independence is too strong nowa

days to permit such a system of industrial

servitude to continue. Later on the speaker

referred to the present demands of labor

organizations as being so unreasonable,

and added "t''at these organizations,
often composed of, and usually controlled

by, foreigners who are earning high wages,
from which they seek to exclude our

countrymen, makes submission to trade

union apprentice rules a discredit to

American manhood." The patriotic tone

that pervaded this address of Colonel

Auchmuty is wonderfully refr. shing, when

we hear so much about the obligations to

a trade and so little about obligations to a

fellow countryman. The speaker pointed
out that the question of the moment is

whether within the American Republic
there is to be established another govern
ment of knights, of federation and of

supreme councils, sitting in secret, judg
ing in secret and issuing decreesthat must

be obeyed at the peril of life and property.
" Trade unions, all admit, are necessary,"
he said, "for the protection of the wage
earner, b«t what is wanted Is trade

unions controlled by Americans, and not,

as at present, by foreigners Barriers have

been erected against the entrance of our

countrymen into the trades, while the for

eigner is made welcome.. Let ns have

manhood enough to throw these barriers

down. It cannot be done easily, but
the time has come to try to do it.

Our young men, the graduates 'of our

public schools, stand on every street

corner begging for the privilege of being
allowed to work in the land of their birth.

Fill the workshops with them. They will
then control the trade organizations and

labor difficulties will disappear, for intel

ligent, well educated American workmen,

while maintaining their own rights, will
respect the rights of others."

Chicago Polytechnic Institute.

The Chicago Polytechnic Institute, which

was recently opened, occupies the three

upper floors of the building at the south

east corner of Madison street and Fifth
avjnue, of that city, these premises

having been fitted up especially for this

purpose. The plan of the Polytechnic, as

the name implies, is to comprise in one-

great system all the departments of

technical and industrial education, with a

special reference to whatever will fit younc
menor womenfor the practical duties of life,
and enable them to earn a living by skilled

labor. In the trade school will be taught

bricklaying, plastering, plumbing, car

pentry, house and sign painting, stone-

cutting, machinists' work, tailoring, watch

making, wood-working, architecture, <&c.

Special lessons will also be given in all

English branches and high school studies,

languages, bookkeeping, shorthand and

typewriting. All trades are supervised
by a committee of the masters' asso

ciations of the city, including the
Traders' and Builders' Exchange. The

instruction will be scientific as well
as technical. The slojd work is free, but
nominal tuition is charged in the other

departments. This school is modeled

after the Polytechnic and People's Palace,
of London, and is philanthropic in its
character, but believes that our youth
should not be educated to get something
for nothing, and that independence of

character should be cultivated by giving
its students more or lessfinancial responsi
bility and interest. The members will
form a society, meeting monthly, and will
publish a magazine called the Polytechnic.
A lyceum, a mutual benefit association
and choral union will also be organized

among the members. The Slojd school on

handicraft in wood is under the charge of

experienced teachers, and is intended as a

connecting link in manual training be

tween the kindergarten and industrial

school.

The ChicagoPlumbing School.

In the past we have drawn attention to-

New York and Philadelphia Trade Schools,

where plumbing is taught, and arc glad

to learn that a class in the sametrade will
be established this winter at the Chicago-

Polytechcic Institute, referred to above.

From the prospectus of the institution!

we learn that the plumbing class will
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begin January 7. 1891, and continue
five months, meeting every Monday and

Wednesday evening, from 7 until 9.30
o'clock, for practice work, while scien
tific instruction will be given on Fri
day evening. Manual instruction will
cover the usual line of such'work in trade
schools and will include lead seams,
overcast joints, traps, wipe joints, branch
oints, horizontal, upright and stop cock

wiping, ferrule wiping, calking and put
ting on overflow pipes in a safe waste,

&c. At the conclusion of this course,
miscellaneous and fancy work, such as
sand bends, &c., will be done. The sci
entific instruction, which is a very im

portant feature of plumbing classes, will
cover the proper arrangement of service
and waste pipes, drainage and ventilation,

and will be divided as follows : Soil and
drain pipes, trappingand ventilation, sup
ply pipes, boilers, tanks, fixtures, trapping
and ventilating fixtures, plumbing mis
takes and pumps. It appears that the
plan followed in Chicago resembles the
one employed in connection with the New
York Trade Schools; for, at the termina
tion of the course of instruction, a com
mittee of the Chicago Master Plumbers'
Association will examine the members of
the plumbing class regarding their manual
and scientific knowledge. Those who
pass satisfactorily will receive certificates,
which will undoubtedly prove very useful
in securing work, and, furthermore, will
reduce the term for which helpers are
usually employed in Chicago by one year.

College Education.

While considering the advantages of
trade schools, the importance of what is

sometimes termed a liberal education
should not be lost sight of. In discussing
the expediency of sending a boy to col

lege as a preparation for a business career,

President Low, of Columbia College, said,
a short time since : "The college training
of the present day fits a man for practical
business to the extent that it develops his

capacity for accurate thinking and ex

pression, develops his powers of observa
tion and reflection, and makes him appre
ciate that, if he knows but little, he has
at least the capacity to learn through dili

gent attention to the work in hand. In

addition to this, a college education, in

giving to a man the right of eminent

domain in the realm of literature, ancient
and modern, enlarges the circle of his
vision and makes him a roan capable of
broader sympathies. I look upon college
education as a great opportunity. For
those who are able to enjoy it

, I think the
question should be, Why should I not
take the college course ? rather than, Why
should I ? " Commenting on the utter
ancesof the president of Columbia College,
from which the above is a very brief ex
tract, the Christian Union says: "Only a

few yearsago thegreaternumber of students
who entered colleges were the sonsof pro
fessional men, who seemed to have the

monopoly of this opportunity. To-day it

is the question of men in all walks of life,

' Shall I send my boy to college ? ' And a
still healthier symptom is that boys and

girls are not sent to college to-day merely
to acquire book knowledge ; fathers Jaud
mothers recognize that side by side with
the mere getting of knowledge there is a

discipline that will train the student to

live in the world, not as the one wonder
of adoring love, but as an individual

among peers so trained as to recognize the

great fact that to every human being is

given an equipment that would, with

proper training, give him his place in the

world."

The Slate Industry of the United
States.

Some very interesting statistics relative
to the slate industry of this country are
contained in a census bulk-tin issued a few
days since by the Department of the In
terior. According to the figures there

given, the total value of all slate produced
in the United States in 1889 is shown to
be $3,444,803. Of this amount $2,775,271

is the value of the 828,990squares of roof

ing slate, and $009,592 is the value of
slate for all other purposes besides roof

ing. As compared with the census report
of 1880on stone, the roofing slate product
of 1889 is nearly twice as great in number
of squares and in value. Slate used for
purposes other than roofing was omitted
from the tenth census report. The total
value of all slate produced in 1880 is more
than twice as great as that considered in
the tenth census. According to " Mineral
Resources of the Usited States for 1888,"
the total number of squares of roofing
slate produced in that year was 662,400,
valued at $2,053,440.

Twelve States at present produce slate.
A line drawn on the map from Piscataquis
County, Maine, to Polk County, Ga., and
approximately following the coast line,
passes through all the important slate-
producing localities. According to the
amount and value of the product, the
most important States are, in the order
named, Pennsylvania, Vermont, Maine,
New York, Maryland and Virginia. In
the remaining six States productive oper
ations are of limited extent ; and in the
caseof Arkansas, California and Utah, of
recent date.
The regions in which slate is found do
not, in all cases, coincide exactly with
States, nor, in the case of what is known
as the Lehigh regions, with counties, but
in a number of instances they overlap
the geographical boundaries of State and'
county. Thus, the Peach bottom region
lies both in Maryland and Pennsylvania,
and the Lehigh region in Lehigh, Carbon,
Berks and a small portion of Northampton
counties. The Bangor region, which is

entirely within Northampton County, Pa.,

is the roost important. This region in
cludes quarries at Bangor, East Bangor
and Mount Bethel, Pa., the character of
the slate produced at Mount Bethel being
similar to that of the Northampton hard
vein region. Included in the Lehigh
region, besides Lehigh County, Pa., are a

few quarries in Berks and Carbon
counties, and a small number in
Northampton County, on the opposite side
of the Lehigh River. The Pen Argyl re
gion embraces quarries at Pen Argyl and
Wind Gap. The Northampton hard vein
region is specially distinguished on ac
count of the extreme hardness of the slate
as compared with that produced in other
regions of the State. This region in
cludes the following localities • Chapman's
Quarries, Belfast, Edelman, Seemsville
and Treichlers, all in Northampton
County. Five' of the nine quarries in
cluded in the Peach Bottom region are in

Harford County, Md., the remaining four
being in York County, Pa. The Vermont
and New York region includes an exten
sive slate formation, occupying a part of
the old Champlain Valley, lying between
the western base of the Green Mountains
of Vermont and the southern trend of the
Adirondacks, in New York. The areain
which slate is actually produced at pres
ent is confined to a narrow strip in Wash
ington County, N. Y., .and a somewhat
wider one lying next to it in Rutland
County, Vt. It extends from Castleton,
Vt., on the north, to Salem. N. Y., onthe
south, a distance of 35 or 40 miles, and
has a maximum width of 6 miles, but the
average is not more than 1| miles. With
the exception of red slate, the production
of which is at present limited to Washing
ton County, N. Y., the general character
of the slate in Vermont and New York is

the same. It happens, however, that red
slate is produced only in Washington
County, N. Y., this being the only local
ity in the country producing this variety
of slate.
The slate quarrymen of the country, and
to a considerable extent the firms operating
the quarries, are either Welsh or of Welsh
descent, many of them having learned the
methods of quarrying slate in the cele
brated quarries of Wales. The quarries
are operated on an averageof about 220
days in the year. The idle days are the
result of rainy weather and holidays. The
first day of every month is regarded as

a holiday by the Welsh quarrymen, and
no work is ever done by them on Saturday
afternoons. The average wages for the
entire country paid to foremen or over
seers is $2.48 per day ; for quarrymen and
millmen, $1.58; for mechanics, $1.64; for
laborers, $1.27, and for boys, 76 cents. The
highest wages are paid in California, while
those paid in the most important regions
naturally approximate more closely the
figures above given as the averages. The
following figures represent the average
daily wages paid in Pennsylvania: Fore
men, $2.25; quarrymen, $1.88; mechanics,
$1.54; laborers, $i. 40, and boys, 73cents.
In the Vermont and New York region fore
men receive an average of $2.05; quarry
men and millmen, $1.77; mechanics,
$1.97; laborers, $1.51, and boys, 89cents.
The following table gives a comprehen
sive view of the.condition of the slate in
dustry during the last year. It shows the
number of quarries in each State, the total
value of the slate produced and the total
wages paid for the entire product :
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New Jersey 10,925 7,367
New York lfl 130,003 8.5,797
Pennsylvania 104 2,011,7761,283,530
Utah 1 170
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3

83'<,013
85,079

494,110
66.920

Totals 206 *3,444,863$2,209,344

Inasmuch asin slate quarrying the initial
operations arc those of stripping and ex
cavating, preliminary to actual output,
some time must necessarily elapse before
any returns for labor can be realized. This
explains why the expenses incurred in
Arkansas, California and Utah exceed the
value of the output.
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DESIGN FOR A COTTAGE

BY
MEANS of the illustrations pre
sented upon this and the two
following pages, we show a de

sign for a cheap cottage, the author
of- which is George \V. Payne, of

located upon the first floor, for the reason
that one of the rooms is used as a sleep
ing apartment. From the porch the visit
or passes through a vi stibule, 4 x 0J feet
in size, into the reception hall, from which

sleeping room on the first floor are finished
in selected white pine, all of whichj i
filled with white shellac and covered with
two coats of best white hard oil, rubbed
with pumice stone and water to a smooth,

*^&'~

PerspectiveView.

Carthage, 111. The house was de
signed for a gentleman in a neighboring
village, who desired a cheap dwelling,
with a compact and convenient arrange-

rise the main stairs. From this hall the
parlor and dining room may be readily
reached, the latter rooms being connected
by doors of ample width. A fire place in

dead surface. All other rooms are painted.
The kitchen is wainscoted 3 feet high, and
provided with a small galvanized steel
sink, with a drain table at one end. A

First Floor. SecondFloor.
Scale,1-16Inch to the Foot.

Design for a Cottage.—George W. Payne, Architect, Carthage, III.

ment of rooms. From an inspection of
the floor plans it will be seen that the
house provides eight rooms and a sit
ting hall, beside vestibule, pantry, numer
ous closets and a large room in the attic,
directly over the kitchen. The latter
room occupies an extension at the rear of
the house, in which is located the pantry
and bathroom. This latter apartment is

the parlor is designed for a Jackson grate,
with an inlet for fresh air and an ash pit.
Ascending to the second floor there is
found three sleeping rooms, together with
a closet, measuring 4 feet 10 inches by 8
feet in size. Each sleeping room is also
furnished with a closet. The vestibule and
hull, including the stairway, are finished in
yellow pine. The parlor, dining room and

2^-inch brass cylinder pitcher pump, con
nected with the cistern, supplies the water
to the sink and also to the bath. The pump
is connected with the bathtub by a small
tiu tube run through the wall over the
sink. Another tube of proper length fits
loosely into this at one end, while the op
posite end terminates in a funnel to fit
under the spout of the pump. When not
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in me it is detached and hung up close at
hand. Hot water from the kitchen range
is poured through this tube when desired
for bathing purposes. Some of our read
ers may perhaps smile at this very economi
cal arrangement, hut the author begs
them to remember that it is a cheap house
in a Western village which is under con
sideration. He expresses the opinion that
it is certainly a much better arrangement
than none at all. The china closet ex
tends to the ceiling, and is inclosed with
three pairs of doors, the lower pair having
panels of screen wire, the middle pair
being glazed, while the top pair is pro
vided with wood panels. The pastry
table in the pantry is fitted up with three
portable tilting bins beneath, while the
pastry board is made to slide under the
top of the table. The floors of the kitchen
and pantry are of narrow yellow southern
pine, while all others are of selected fence

Front Elevation.

Detail of Main Gable.

flooring. The outside doors and the in
side vestibule doors are fitted with glazed
upper panels. The porch floors are of
narrow clear white pine. The founda
tion of the dwelling is of stone
to the grade line, with an under pinning
of hard burned brick. The stone work of
the cellar is 18 inches thick, that of the
foundation 12 inches thick, while the
under pinning alt around is 8 thick laid
hollow on outside cellar walls. The flues
are lined throughout with brick set on
edge. The sills are 6x8 inches; the first
and second tier joists, 2x8 inches; ihe
collar beams and all studding and rafters.
2x4 inches. The outside walls are
sheathed with No. 2 common boards, 8

Side (Right) Elevation.

Design for a Cottage.—Elevation*.—Scale, >SInch to the Foot. Detail.'.—Scale, V Inch to the Foot.
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inches wide, surfaced on one side, nailed
on diagonally, covered with rosin building
paper and finished with clear ^inch siding,
with cut shingles in the belt course. The
roof is covered with best 16-inch sawed

Kear Elevation.

Detail of Front Porch.—Scale,)4 Inch to Foot.

spruce shingles, 5 inches wide and laid 5
inches to the weather. The porch roofs
have tin lined gutters. All the exterior
finish is of J-inch B selected white pine.
The estimated cost of *he structure is
$1500 for the locality mentioned.

n

, j-

D

Portion of Timber Plan.

6X8 6X8
Timber Elevation.

Design for a Cottage,—Elevations and Timber Plan.—Scale, % Inch to the Foot.

6X8 6X6
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SOME PARADOXES.

NEXT,
JOHN THINKS hewill stop at

the quarry on his way home and pay
for the stone before the bill has time

to swell, as it surely will if Chipp's figures
get out.
"Well, Mr. Flint, how much money do
you want for the stone I got of you ? We
are done hauling and I thought I would
settle while I had money."
' ' A good idea, Mr. Henry. Let's see,
you owe me for 158 perches, which at
$1.25 a perch, makes $197.50. Shall I
give you a receipt?"
"Yes, but I want to know how you fig
ure it."
"You took your stone off the end of
that long pile, didn't you ? "

"Yes"
"Well, we reckon 28 cubic feet for a
perch when piled in that way, and that is
the way we measured yours. How much
do you think you ought to pay for '("" Peter measuredthe wall and he made
160 perches, and Rubble had me charged
with 174."
" Well, I presume that Rubble is right;
quarrymen charge for the actual measure
and masonsmeasureextras."
The next paradox John finds is when
Trowel, the bricklayer, announces the
completion of his part of the work
and presents a bill for laying 41,418
brick. John remembers his experience
with Rubble, so he does not like to dis
pute the bill, but shows i^to Peter, who
says he knows it can't be right as his
figures make but 31,700 brick hauled, so
John and Peter drive over to the kiln and
are pleased to find the maker has them
charged with but 32,000, which amount
John pays for, and on his return home
counts up 1240 bnck which he has left
over, and asks to see Trowel's measure
ments, at the sametime intimating that he
knows he has used no more brick than
were hauled from the kiln, and shows him
the receipted bill from the brickmaker.
"Well," says Trowel, "if that is what
you base your opinion on we are both
right. It is true we have actually put
into your house but 30,760 brick, but by
measurement according to bricklayer's
rules, we have laid 41,418. The corners
of a building we measure double, hollow
walls count solid unless the hollow is four
inches or more in width, chimneys and
piers we measure three sides and count
solid, and no allowance is made for win
dows or openings unless their areaamounts
to 100 square feet."
" Can you prove your statement of this
rule being the legal custom in this part of
the country ? "
" Yes. Here are the rules printed in
full with diagrams."

Whereupon John is convinced that
Trowel is right and settles with him ac
cordingly, and Peter enters in his arith
metic under the rule for brickwork, the
sentence:
"Caution! This rule is intended for
school practice only: it won't work on
Dad's house."
Next comes Chipp, who says:
"Mr. Henry, we are ready for the floor
ing, and I have figured that we will want
6200 feet."
" Haven't you made somemistake, Mr.
Chipp ? Peter figured all the rooms, and
he says there is only 4900 square feet of
floor surface in the whole house."
1' Very true, John ; but you must re
member that flooring boards only average
about 5 inches wide, while you pay for
6 inches ; or, in other words, you must add
one-fifth to your figured surface to get the
amount of flooring you will require, and

* Continuedfrom page232.

you may also do the same thing for the
siding for that summer kitchen."
John scratches his head and tells Peter
to make a note of that, so he will not be
surprised when he comes to settle with
Chipp. "And, by the way, Mr. Chipp,
have you anymore little back action tricks
like that to get me into ?"

"Yes; before we get through we will
find several, but I will let you know in
time."
Our hero's next adventure is with Mort,
the plasterer, who also does the lathing.
Mort says it takes 1700 lath to 100 square
yards. Peter and he then calculate that
about 10,200lath will be required to cover
the surface necessary to be lathed, or
about 600 square yards, and in the end
their estimate proves to be about right.
Mort, however, charges up on his book at
the completion of the work :
John Henry to Mort Dr. , to lathing 658
square yards.
"How is that?" Peter asks. "Ain't
you a little off to-day ?"

"No, Peter, we are allowed to measure
from the floor to the ceiling and to count
in all the windows and doors, because it
is as much work to cut the lath and work
round the openings, as to cover the space
they take out."
"How about the washroom, that is
wainscoated 3^feet high ? Do you count
from the floor to the ceiling on that
room ?"

"No, only from the top of the wains-
coating. , We let the carpenter work in
his one-fifth extra material on that wains-
coating."
" Well, how do you measurethe plaster
ing 9 square feet to the yard ?"" Yes, but we measurefrom floor to ceil
ing and count in all openings unless they
measure 150 feet in area. All attic and
irregular rooms are counted square."
" How much plastering will there be in
the house by your rule?"
" 1468yank"
"Well, that beats the Jews again," and
Peter makes a note in his arithmetic under
the title plasterer's work, "This rule is
no good in Iowa."
The last paradox John finds is when
his painter brings in a bill for 1395square
yards, whereas Peter's figures only made
670 yards, so he asks Sable for an explan
ation.
' ' We used six colors on your house,
Mr. Henry, and it is true that some of the
trimmings were only 1 inch wide, yet
we are permitted by the painters' rule to
call them one foot wide. That ginger
bread moulding of yours counts up fast.
You have two colors on it
,

each of which
counts a foot wide, though actually meas
uring only 2 inches, and besides, we
measure all them quirks that Chipp put
on your frieze brackets."
As the specifications do not state how
the work shall be measured, there appears
to be no way out of the dilemma but to
settle, so John pays the bill under protest,
and wisely resolves that the next time he
builds, he will have his specifications so
drawn that they will say what they mean.
Now, brother Surveyors, having com
pleted my allegory and detailed in part
the perplexities of our perhaps not wholly
mythical John Henry, is then; one of us
who has ever been called to measure
artisans' work who has not experienced to
some extent the same trouble and uncer
tainty as to the proper manner of doing

it ; for in the absenceof express specifica
tions or terms in the contract, custom in
most places is the guiding rule, and I

think we may safely say there are nearly
as many customs as there are cities in the
United States

In proof of this proposition I will give

a few of the many rules that are in use
for the measurementof common masonry,
and the authorities for the same. I have
selected this material as it is one that the
engineer in common with the architect is

more generally called on to specify in their
construction works.

1
.

Our law-makers have given us the
following rule as their opinion of what is

required on this subject in Iowa:

Rule 1.

Section 2050 of Chapter 1 Title XIY of
the Revised Code of Iowa, says, "A perch
of mason work or stone, is hereby de
clared to consist of 25 feet; cubic
measure."
This rule is certainly brief enough for
the purpose, and in the case of Harris vs.
Rutledge, 19 Iowa, 388, I find the follow
ing construction put upon the meaning of
the above statute by our supreme court,
viz. :

"Where contracts do not show upon
their face that they were made with refer
ence to some custom, the provision of the
statute in regard to weights and measures
will govern in determining the rights of
the parties thereunder." It will be seen
that neither the statute nor the rule of the
court cited above specify whether openings
are to be deducted or not, and whether
corners count double or only once, so, not
withstanding the plain English of the
code, the manner of measurement is still
much a matter of custom, and subject to
the rules of the locality where the work is

situated.
Rule 2.

There are two rules given in Car-
negies' Pocket Book, as being the
custom in general use in Pennsylvania.
One is by the net perch of 24} cubic
feet where all openings are counted
out. The other is gross measurement by
the perch of 25 cubic feet. With this
system all openings less than 3 feet wide
are counted solid, all more than 3 feet wide
are taken out, but 18 inches is added to
the running measurement for every jamb
built. Arches are counted solid from the
spring of the arch and nothing allowed
for arching; the corners of the buildings
are measured twice ; pillars less than 3 feet
square are counted on three sides as lineal
measurement multiplied by the fourth
side and depth. If more than 3 feet, the
two opposite sides are taken, and to each
side 18 inches for each jamb is added to
the lineal measurement thereof, and the
whole multiplied by the smaller side and
multiplied by the depth.
Professor Haupt of the Pennsylvania
University says :*

Rule 3.

Masons generally compute the contents
of a wall in perches of 22 feet. All walls
less than 16 inches thick are considered of
that thickness, but if more the excess is

charged for; walls having angles are
measured on the outside, and for the
material, allowance is made for openings,
but in computing the work the wall is

measured as if solid when the openings are
less than 4 feet. Columns or blocks of
stone, by the cubic foot or piece, chimney
pieces, slabs, flags and other flat work by
the square foot. Cut stone masonry and
coping composed of dimension stone i9

measuredbefore being laid, concrete and
rubble are usually measured after being
placed in position, curbstone is measured
by the lineal foot and corner stones by the
piece.

(To hecontinued.)

♦"American Engineering Register," 1885,
pageXXXVIII.
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A SYSTEM OF FRAMING ROOFS;

BEFORE
BEGINNING to lay out the

frame work of a roof it is neces
sary to know its size and form

and what pitch the roof will have
and dimensions of the timber to be
used. All this is given in the plan, Fig.
1, which shows one-half of the roof.
This building is 16 feet wide and 22 feet
long. The roof will rise 6 inches to each
foot, making it 4 feet high in the center.
The timber to be used is of the following
dimensions : Two wall plates 4x8 inches,
22 feet long, and two wall platas 16 feet
long, 4x8 inches; four hip rafters 4x8

By DAVID H. MELOY.

hip roof. The lines AA represent the
outer face of the wall plates. The lines
BB represpnt the plan or run of the hip
rafters. The lines CCCC represent the
plan or run of the common and jack raf
ters. The line DD represents the pitch
and length of the hip rafters and is 15
feet long. The line EE represents the
pitch and length of the common rafters.
The lines FF, GG, HH represent the
pitch and length of the various jack raf
ters. The line BE represents the ridge
pole. BD is the rise of the hip rafters
and BE is the rise ol the common rafters,

To find the length of the common rafter
with a common pocket rule take the dis
tance on the square diagonal from 6 to 12
inches, or from A to E, as shown in Fig 3,
and set it off al>ogthe top corner of the
rafter as many times as there are feet in
half the width of the roof, as shown by
A E F. In a roof of this pitch the dis
tance will be 13}£ inches and must be set
off eight times. Should there be a
fractional part of a foot in the width of
the roof, say 3 inches, place the square
again on the stick same as before and at
last point, and as for another run, and set\
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Fig. 1.—Plan of One-haltof Roof.

B
'D
Fig. 2.—Showing Method of Obtaining Lengths of Timber

in a Hip Roof.
A System of Framing Roofs.

inches, 15 feetiong; one ridge pole 2x9
inches, 6 feet loDg; ten common rafters
2x6 inches, 11 feet long; eight jack raft
ers 2 x 6 inches, 8 feet 10 inches long;
eight jack rafters 2x6 inches, 6 feet 8
inches long; eight jack rafters 2x6
inches, 4 feet 6 inches long; eight jack
rafters 2x6 inches, 2 feet 4 inches long.
All the timber should be assorted and
piled separately, so that you may know
that it is full and what each stick is in
tended to make before any of it is laid
out. Select straight sticks and of uni
form size for making the pattern. No
other plans or drawings of any kind are
required to be made when this system of
framing is once learned, and not a mark
need be made more than what is marked
on the timber to work to.

LENGTHS OF TIMBER IN HIP ROOFS.

Fig. 2 is another plan of the sameroof
as No. 1, and shows the method of ob
taining the lengths of all the timber in a

*Copyright,1890.by DavidH. Meloy.

which is the sameas the hips and is 4 feet
high or rise in this roof. OF and CG and
CH arethe rise of the various jack rafters.
All of these rafters can be measured by
the scale 4 feet to 1 inch near enough for
making a bill of tne timber. D to D is
the length of the hip rafter and is about
15 feet long. E to E is the length of the
common rafter and is about 11feet 3 inches
long. F to F is the length of the first jack
rafter and is about 8 feet 10 inches long.
G to G is the length of the second jack
rafter and is about 6 feet 8 inches long.
II to H is the length of the third jack
rafter and is about 4 feet 6 inches long.
There will be short jacks at all the corners,
which will be 2 feet 4 inches long.

TO LAY OUT THE COMMONRAFTER.

Lay the square on the side of the stick
to be fitted near the top end at figures 6
and 12 inches, the pitch of the roof, as
shown in Fig. 3. Mark the down bevel
A B. Square across the back of the rafter
from A to C. Cut to marks CAB.

off the distance required on the blade, as
shown at G. Move the square along and
mark thedown bevel H I through the point
G. Always remember to take out half the
thickness of the ridge pole when laying
out the rafters. Should there be a deck
in the roof, the deck plates should be in
line with the ridge pole, both on the face
and on the top, so that the top end of all
the rafters will fit alike on both the deck
plates and the ridge poles.
TO LAY OUT SEAT OF COMMONRAFTERS.
Having found the length of the rafter
according to and as shown in Fig. 3, and
which point of length is at A, Fig. 4, lay
the square on the side of the stick with
the pitch of the roof 6 x 12 inches as be
fore and asshown in Fig. 4, and mark the
down bevel A B. Set off from the top of
the stick on the down bevel line the hight
you wish the rafter to stand above the
plate, say 3 inches, as shown from A to C.
Move the square along on the side of the
stick toward the top end, until the edge of
the blade comes to the point C, as shown
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by the square in dotted lines. Mark along
the blade of the square the seat of the
rafter C D. Extend the seat line full
across the stick, whatever it maybe, to D.
Square across the underside or bottom of
the rafter from B to E, and from D to F,
and the lay out of the common rafter is
completed. Cut to marks E B C, which
is the plumb cut to fit against the outside
face of the plate. Cut also to the marks
F D C, which is the level cut to fit on the
top of the plate. The bottom end of the
rafter projecting outside of the plate may
be cut to suit the detail of the cornice, and
should be fitted before being set up, if any
fitting is required. If the end is only to

angles from the down bevel to the top cor
nerof the stick at E. Squareacrossthe back
of the stick to F, and mark the diagonal
A F, which will give the bevel required
to fit against the side of the hips. Cut
to marks FAB. Select a straight rafter
for the pattern. When the patterns are
accurately made according to the above
rule, set bevels for laying out the other
jacks, one for the plumb bevel and another
for the side bevel. Fit jack rafters in
pairs.

TO LAY OUT HIP KAFTER8.
Hip rafters are laid out the sameascom
mon rafters, except that 17 inches is used
for the run instead of 12 inches as for the

straight ridge pole, cut through one way
only, either right or left, as may be re
quired, or as first laid out. This will com
plete the layout of the top end of the hip
rafter.

(To becontinued.}

What are termed hollow cast iron
bricks form the subject of a recent German
patent described in the technical journals,
the article being the invention of an Er
furt mechanic. As the name indicates,
they are made of regular brick form and
size, the walls being 0.12 inches thick,
but no mortar or other binding material is

/ SIDE

Fig. 3.-Method of Laying Out
a CommonRafter.

Fig. 4.—Diagram Illustrating Method
of Lnying Out Seat of Common
Rafters.

Fig. 5.—Methodof Lay
ingOut Jack Rafters.

Fig. B.-Method of Laying Out Hip
Rafters.

A Systemof Framing Roofs.

be cut to length it can be done best after
they are set up.

TO LAY OCT THE JACK RAFTERS

First determine how many jack rafters
there will be on one side of the hip, which
in this caseis three rafters and four spaces,
as shown in the plans, Figs. 1 and 2.
Divide the common rafter into that num
ber of equal parts, which will give the
different length of all the jack rafters, as
shown at A and C, Fig. 5, which is one
part, and shown also in the plans of the
roof, Figs. 1 and 2, and marked 1, 2, 3,
4. The bottom end of the jack rafters are
laid out the sameas the bottom end of the
common rafter, and is shown in Fig. 4.
The down bevel for the top of the jack
rafters is also the same as the down bevel
for the top of the common rafter and is
shown at A B, Fig. 5. To mark the side
bevel, find the exact thickness of the stick
at this endand set off the distance at right

common rafter, because it requires 17
inches run for the hip rafter to equal 12
inches run for the common rafter, or be
cause 17 inches is the hypothenuse of 12
inches square. Lay the square on the side
of the stick at the top end, as shown in
Fig. 6, with 6 inches and 17 inches the
pitch of the hiprafter, and mark the down
bevel A B. Find the exact thickness of
the stick at this end, and set it off at right
angles to the down bevel A B, and mark
the top corner of the stick at C. Square
across the back of the stick fromC to the
opposite side, E. Mark the diagonal A E.
Cut to marks, E A B, which will give the
side and down bevels against the ridge
pole. If the hip rafter is to fit against the
corner of a deck plate then square across
the back from A to D, and lay out the op
posite side the same as above, and mark
diagonel, D C. Cut tomarks, AB, to the
center F and D B on opposite side to
center F. If the hip is to fit against the

intended to enter into their use, the
method of fastening adopted being as fol
lows: The upper and lower sides of the
bricks are provided with grooves and pro
jecting ribs, which fit into one another
easily and perfectly, so as to make a uni
form and complete union or combination.
There are in addition two large circular
openings in the upper side of each brick,
arranged to receive suitably formed pro
jections on the lower side of the brick
above, one of these projections being also
hooked shape, thus securing a more secure
hold; and, in order that the joints bemade
and remain air and water tight, a fluid is
applied to the surface of the bricks with a
brush. The non-conducting air spaces in
the bricks, and the easewith which thev
may be put together and taken apart
without injuring them, are cited assomeof
the special advantages in their favor as
a substitute for ordinary bricks and brick
construction.
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MASONRY AND STONE CUTTING/

WE
NOW COME to consider a groin
formed by the intersection of a
spherical domewith a barrel vault,

the center line of which does not meet
the center of the dome. In a previous
article we have studied a similar intersec
tion of vaults, but then the cupola was
supposed to be constructed in concrete,
whereas here it is constructed in stone,
and, therefore, the stones which form the
groin belong to both vaults, the barrel
vault and the dome.
In Fig. 104 we have the square section
of the barrel vault. Below it

,

in Fig. 106,
we show the plan of the dome and the

Fig.10+

omitted we shall be landed in inextricable
difficulties; for the conical bed joints of
the, dome will intersect the cylindrical
soffit of the vault and give us joint curves
of a most complicated nature.
The reader no doubt remembersthat the
groin is obtained by cutting both soffits
by horizontal planes, and that the inter
sections of the bed joints with the soffit of
the dome are arcs of circles, which are
projected on plan as portions of ellipses
such as n N, m M.
After reaching the point N on the bed
joint of the dome the plane of the bed
joint of the vault intersects the cone of

Masonry and Stone Cutting.—Fiys. 104to 10SInclusive.

barrel vault which penetratesit. To find
the plan of the groin formed by the inter
section of the two surfaces, exactly the
same methods are used as in the fifth ar
ticle, where they are fully explained. But
to determine a proper division of vous-
soirs in each vault we make a section of
the dome, Fig. 105, placed by the side
of the section of the barrel vault. We
begin by drawing the jointing of the
dome, and then divide the barrel vault in
divisions small enough so that the first
joint of the vault be lower than the first
joint of the cupola. Here it is no more a

question of taste, but if this precaution be
* Continuedfrom page230.

the bed joint of the dome. Points of this
intersection are found by cutting both the
plane of the vault joint and the cone of
the dome joint by a series of horizontal
planes. The intersection is

,

of course, a

conic section ; in the caseof the joint n the
intersection is fn hyperbola projected on
the plan in irNP. To find the point t we
have drawn, Fig. 104, the line O' n' par
allel to O" P", Fig. 105. To find tan
gents to these intersections of the bed
joints the plane tangent to the conical
bed should be combined with the plane of
the bed joint of the vault. The points
where these tangents cut the axis of the
barrel vault will serve as usual for finding

the tangents to the real curves of intersec
tion when drawing the bed molds.
From the point P the plane of the bed
joints cuts the extrados of the dome
along the line P R, which is in reality an
arc of a circle projected on plan as a por
tion of an ellipse. Then from R to 8 the
bed joint cuts the horizontal plane V" R"
of the dome voussoirs, Fig. 105, and
from 8 to p the cylinder which forms the
outside face of the lower rings of the
dome, after which from p to u the bed
joint cuts the extrados of its own vault
along a straight line. Such are the series
of intersections which have to be found
to produce the voussoirs of this groin.
To give a clearer idea of the arrange
ment of the joint lines of this structure, in
Fig. 105 an elevation of the arch and
someof the voussoirs of the dome is given ;

but this drawing is not required for work
ing the stones.
In Fig. 107we give the development of
the soffit of the barrel vault and the
molds of the several bed joints, all of
which are found by the usual methods.
Some of thesemolds are somewhat com
plicated, such as the one marked nt n%Na
P, R8 Sj p, pi.
In Fig. 108 the voussoir is shown turned
upside down. To work it a prism is

formed which has a base equal to the plan
of the stone UNTVjd, Fig. 106,
and the hight of which is equal to the
difference of level of the points m' and P'
(Fig. 104). On this prism the head
molds m! n' p

'
q
' and M" N" P" R" V"

W", taken from Figs. 104 and 105. will
be delineated. Then it will be easy to
work the cylindrical soffit of the stone,
and the planes of the bed joints starting
from n' p
' and m' q
1
.

The plane of the bed
joint n' p
' can be worked right through
the stone, and the mold of that joint, ni «,
N, P, R, 8.,p,p,, Fig. 107, will be placed
thereon to delineate its outline. On the
other hand, the plane of the joint m' q

'

must be worked progressively, until its
bed mold can be exactly fitted thereon.
The horizontal joint X Q 0/ W" is

easily worked, and its outline is given
on plan, Fig. 106, by which we are
able to delineate the curve Q Q"
The conical joint belonging to the
dome can then be worked from the
curve Q Q" with the aid of a bevel
sot to the angle W" Q" M", Fig. 105. On
that conical surface the upper edge M M"
can be trammelled. The edge N N" of
the upper bed is also easily delineated on
the concave cylinder forming part of the
operation prism. We have now delineated
all the lines M M", M m, m n, n N, N N",
which surround the spherical soffit of the
stone, and guided by these lines it is easy
to work the surface with the help of a

templet cut to the section of the dome.
The upper conical bed joint is easily
worked, as it presents no peculiarities be
yond the joiuts of ordinary domes. The
evtrados P" R" would be worked with a

concave templet, and the remainder of the
stone offers no practical difficulties what
ever.
Before leaving this subject, let us ask
ourselves what would be the consequence
of determining beforehand that the groin
shall be a straight line on plan ? This
means that the intersection of both sur
faces is contained in a plane; but the only
line of that kind which can be drawn on a
sphere is a circle. It follows, therefore,
that the shape of the groin will be a circle,
and as this groin is also a section of the
cylinder of the barrel vault, it follows also
that the square section of the barrel vault
will be anellipse, the vertical axis of which
will be larger than its horizontal axis.
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Thus, it would be feasible to construct a
perfectly regular cupola on pendentives
over two parallel barrel vaults, or over the
crossing of four barrel vaults, two running
side by side parallel in one direction, the
two others running side by side at right
angles with the former. We see thereby,
also, that it would be possible to start
from the eight arches which support the
cupola of St. Paul's, a nave and two aisles
in one direction, and a cross vault at right
angle9 with them, without its present
ing the slightest appearanceof trickery.
The only irregularity would be that, ii the
nave were semicircular, the aisles would
have to be of semi-elliptical section.

To Prevent Sagging Floors.

In the early part of the current year a
very interesting discussion took place in
the columns of the Building Register be
tween a contractor and builder and an
architect, both of Washington, D. C, rel
ative to a method of strengthening floors,
and thereby preventing a tendency to sag.
The discussion was provoked through a
communication written by the contractor
and builder in reply to a request on the
part of the journal above referred to for a
formula approximating additional strength
to floors by the addition of layers. As the
matter is one in which many of our readers
are more or less interested, we present in
full the plan advocated by the contractor
and builder for preventing floors sagging.
The correspondent says:
In answer to the request in the Building
Register for a formula approximating addi
tional strength to floors by the addition of
layers, would say,I havemadea practicaltest
by building a platform on joist supportedon
ends. 1, laying a floor of % tonguedand

f'ooved
boardsin the usual way upon which

applieda weightsufficientto spring thejoist
2% inches.
Taking an accurate measurementof their
deflection, 1 removed the weight and laid a
secondfloor diagonallyto thefirst, after which
X applied the weight and found that it re
quired a weight of 15poundsto thesquarefoot
additional to spring thejoist asmuchasunder
the first weight. 1removedthesecondweight
and laid a third floor of % boards at right
anglesto thesecondand foundthat it required
additional weightof 25pounds to the square
foot to spring the joist equalto thefirst weight
applied.
This test shows that the strength of floors
can bevery materially increasedby the laying
of additional courses. But in strengthening
floors in thismannertheshrinkageof thelum
ber must betaken into consideration,as any
considerableamount of shrinkagewould de
tract very much from its additional strength,
as the increaseof strength is an addition to
the resistanceof compressionstrains on the
joist. Therefore it is necessarythat thejoints
should be close to maintain their resistance.
The shrinkage is counteractedto a consider
ableextentby the crossingof thegrain of the
wood.
1think from my testthat two-thirds of 15
pounds to the square foot for the first addi
tional course,and two-thirds of 25poundsto
thesquare foot for thesecondcourse,may be
safely reliedon asthe increasedstrength. But
ordinarily, to obtainany considerableamount
of strengthby theadditionof extra coursesof
flooring would berather expensive.
There is a very great advantage,even in
dwelling houses,of first laying on the joist di
agonally, a floor of cheapbeardsdressedto a
thickness,but not tonguedand grooved,upon
which can be laid the tongued and grooved
flooringafter theplasteringis completed. By
this meansthetonguedandgroovedflooringis
left cleanand dry, and an additional strength
of 10 to 15 pounds to the squarefoot is se
cured.
This communication brought out a let
ter from a Washington architect, in which
exception was taken to some of the state
ments made in the letter published above.
The architect was of the opinion that
while the deductions of the contractor
and builder night, perhaps, be correct for
all floors of the 8ize used by him in mak
ing the experiment, the formula could not
be applied with correctness to floors of
varying sizes. In the opinion of the archi
tect the bearing strength of floors, beams,
joists, &c., could not be determined by

any mere rule of pounds to the square foot
without reference to the clear space be
tween supports. " It is evident, "he says,
" that the greater the span the less will be
the bearing strength per foot. In prepar
ing a formula to be used generally it is
necessary to consider the span between
walls or supports, the spacebetween joists,
the degree of flexibility of the flooring, as
well as the various strains exerted when
the weight is applied." In the opinion of
the architect an approximate formula
could be prepared by making practical
tests of floors of different spansand spaces
and noting the relative proportion exist
ing between the several spans, spaces and
weights for each floor.
In answer to this criticism the con
tractor and builder replied as follows :
In answerto the criticisms on my formula
for strengthening floors by adding layers,
would say:
1. It is thoroughly understood that a long
spanrequiresstrongerjoists thana short span
to carry an equal load.
2. The joists beingthe principal elementof
strengthin the floor, it makes no difference
whether Chespanis 10 or 20 feet. The same
strengthwill be obtainedon the 20-footspan
ason the lo-foot span(that is, to the square
foot), by adding the three thicknesses of
flooring.
If thejoist are strong enough on a 10-foot
spanto caiTy a load of 400 pounds to the
square foot, by laying three thicknessesof
flooring they will carry a loadof 425pounds
to thesquarefoot.
If thejoists are strong enough to carry a
loadof 400poundsto the square foot ona 20-
foot span,by laying threethicknessesof floor
ing they will carry a loadof 425poundsto the
squarefoot.
Therefore,thedifferencein spanhasnothing
to do with theadditional strengthobtainedby
addingcoursesof flooring, but appliesonly to
the joist.
In the next issueof the Building Register
the architect presentedthe following views
upon the floor question:

In Mr. Parsons' defenseof his formula he
advances a very startling theory, to wit:
That although thespanaffectsthe strengthof
joists it doesnot affectthestrengthof flooring
boards. According to his theorya floor 10x
10feet,the joists in which are capableof sus
taining a weightof 400poundsper squarefoot
or 40,000pounds,will be increasedin capacity
to42,500poundsbythethreelayersof flooring,
anda floor20x 20feet,under the same condi
tions, will be increasedfrom 160,000poundsto
170,000pounds,an increase in the onecaseof
2500poundsand in theother10,000pounds. If
this is correct we can removethe joists, and
by supporting each floor on four posts,one
under each corner, secure two platforms of
equal thickness,one capable of sustaining a
weight of 2500pounds and the other 10,000
pounds, the capacity of each being limited
only by thenumberof square feetit contains
without referenceto thedistancebetweensup
ports.
This remarkablediscoverywill revolutionize
our methodsof constructionwhenfully under
stood. We need no longer use joists in our
dwellings,or if joists are essentialto makethe
formula good we need use only the lightest
kind. For a room14x 20feetwe can use say
2x3 inch joists, which, if spaced16incheson
centers will have a bearing strength of say
1500pounds. The three layersof flooringwill
add a strength of 7000pounds, making the
capacity8500pounds,certainly enoughfor or
dinary use.
Having formulated this most remarkable
rule, perhapsMr. Parsonscan give usa reason
for the peculiar properties belonging to this
kind of floor dealingout its strengthas it does
impartially 25poundsper squarefoot, alike to
all kind of joists, thick and thin, wide and
narrow, long andshort, adding nothing of its
own weight,beits volumegreat or small,pay
ing noattention whateverto spans,spacesor
supports,and in fact being governedby none
of the laws with which we have heretofore
beenfamiliar.
In order to make clear to the architect
that the strength of floors could be com
puted by the square foot the contractor
and builder replied as follows :
A joist 2 x 1010 feet long will carry a load
of 2700pounds. Seven joists 2x10 required
for a floor 10 feet squarewill carry a load of
18,900pounds. Increase the depth of these
joists ;i inchesand they will carry a load of
31,900pounds.Lay threethicknessesof flooring
on thesevenjoists 2 x 10and they will carry a
loadof 21,500pounds,calculatingthe strongth
of the flooringat 25poundsto thesquarefoot.

Onejoist 3 x 1220feet longwill carry a load
of 2850pounds. Sixteen joists 3 x 1220 feet
long required for a floor 20 feet squarewill
carry a loadof 45,600pounds. Add 3 inches
to thedepthof thesejoists and they will carry
a loadof 75,232pounds. Lay threethicknesses
of flooring on these3 x 12joists and theywill
carry 53,600pounds.
Thesecalculations showthat by tnking the
increasedstrength of the joist, by adding to
its depthandcalculating its strength,respect
ive of its span,and calculating the flooring
by the square foot, that they agree. There
fore, the formula of calculatingby the square
foot mustbe correct, and it is no " startling
theory" or " remarkable discovery" nor diffi
cult to understand.
The calculationsof thestrength of joist are
the safe loads that theywill carry, and not
their breaking weights. The formiua I gave
of the strength obtained from laying three
thicknessesof flooring was from a practical
test The calculation of the strengthof joist
is also from practical test, long sincemade.
It is clearly seenthat to obtain strengthfrom
laying numbers of thicknessesof flooring is
inexpensiveand in mostcasesimpracticable.

Floor Space.

As land gets more and more valuable,
or, at any rate, dearer and dearer, it is de
sirable that more attention should be paid
to economizing floor space. This is par
ticularly the case in "flats," and in houses
on narrow lots. Taking the average flat,
or small city house, there is scarcely a
room in which the builder could not make
more floor room without increasing the
floor area.
To start with the kitchen, it may be
mentioned that the boiler is usually an
upright fixture, supported near the floor
on an iron stand placed close to the
range. Turn the boiler on its side and
perch it above the range, and floor space
will begained. Themanner of setting may
be such as to give greater heating capac
ity than with the upright arrangement.
The dresser generally is so arranged as
to give the least holding capacity for a
given floor space. It could be run up
further toward the ceiling and made
deeper at the top— in fact, given an over
hang—and thus made to hold just asmany
pots, pans and dishesas before in but two-
thirds the length and with but two-thirds
the floor space. The sink, when boxed in,
offers a premium on carelessness. With
the casing removed, it gives more floor
room, and with the usual curved iron legs
replaced by light brackets, the arrange
ment is better yet. ctto.itshelves over the
range, the door and the windows will
make a kitchen practically larger.
In the dining room there is often ex
perienced difficulty in finding room for a
buffet or an old fashioned sideboard. The
skilled designer can put over the mantel
piece a buffet which will be at once an
ornament and a convenience and thus in
crease the floor spare.
In bedrooms, closetswhich run clear up
to the ceiling may be made narrower than
when they stop short at the 7-foot line.
An extra wide window sill often doesaway
with the necessity for a small table and
thus increases floor room.
Where standing bedsteadsareused there
should be made under thi m a pair of large,
deep drawers for holding extra pillows,
bed clothing, &c., and that relieves the
pressure on the other closets in the house.
Over stationary washstands cupboards
should be built.
In the Darlor appropriate cabinet finish
over the mantel piece provides suitable
place for the display of Dric-a-brac with
out taking up floor space with chiffoniers.
In the library overhead shelving for
seldom consulted books would be as eco
nomical of space as the present " low-
down cases" are wasteful thereof.
All through the housesliding doors save
floor space where hinged oneswould waste
it.
A bay window adds materially to the
area of the room, particularly a chamber
or a dining room.
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A HOUSE IN CLEVELAND.

WHAT
WILL be regarded by numerous
readers of this journal as a happy
illustration of the quaintnesawhich

modern architects affect in many of their
designs at the present time, is shown by
means of our supplement sheetthis month
and by the elevations presented upon this
and the following pages. The house has
been erected in Cleveland, Ohio, for
Ezra 8. Adams, from plans prepared by

finish is concerned, can be readily gained
from the elevations.

The Quarrymens' National Union
held their first convention during the
early part of August, at Quincy, Mass.
The union was in session three days, and
the attending delegates from Maine, New
Hampshire, Vermont, Massachusetts.Rhode

Front Elevation.—Scale,% Inch to the Foot.

Hardway & Williams, architects of that
city. In general style it takes oneback to
the old colonial days when chimneys of

ample proportions and quaint shingled ex-
tenors were predominating features of
dwellings. When one comes to consider
the interior arrangement, however, all idea
of the ancient vanishes from the mind.
The disposition of the various rooms, the
ample receptionhall, winding stairway, the
modern means of communication between
the different rooms, large panes of glass,
good plumbing, and first-class kitchen
facilities, place the house far ahead of the
most elaborate dwelling of the time back
to which the style of architecture carries
one. The house illustrated in this issue
is, by no means, a pretentious structure,
but is typical of much of the good work
of moderate cost that is being done at the
present time in and about the city of
Cleveland. It may be said to be a very
happy illustration of what aman of average
means has at his command at the present
day, both in point of good tasteand excel
lent accommodations. An inspection of
the floor plans will show that, in addition
to a commodious vestibule and ample
reception hall, there are four rooms of
good proportions upon the first floor, while
upon the second floor are four sleeping
rooms, one of which has an alcove. The
details of which engravings are not pre
sented at this time are in excellent taste
and quite as simple as the general design
would suggest, and so far as the exterior

Island, Connecticut, Maryland, Virginia,
Georgia, Missouri, Wisconsin and Mon
tana represented 7000 organized quarry-
men. The States of Colorado, Dakota,
California and Pennsylvania were not
represented at the convention, although
organized under the American Federation
of Labor. At this meeting a national
constitution was adopted, and it was de
cided to hold biennial conventions, the
next one to be at Concord, N. H., on the
first Wednesday in August, 1892. It is
stated that there are about 40,000 quarry-
men in the United States, all of whom it
is intended to embrace in the national
union before the convention of 1892. The
deliberations of the convention were pre
sided over by Samuel Gompers, president
of the American Federation of Labor.
The national officers elected were as fol
lows : President, Edward Flood, of Barre,
Vt. ; secretary, John, J. Byron, of Quincy,
Mass. The Executive Committee is made
up of the president and secretary, together
with John Wilson, of Vinal Haven, Maine;
Moses Lewis, of Richmond, Va., and
Joseph Coleman, of Stony Creek, Conn.

NEW PUBLICATIONS.

Brickmakino and Burning. By J. W.
Crary, Sr. Illustrated ; 122pages; bound
in stiff board covers. Publishedby T. A.
Randall & Co. Price, $2.50.

This is a practical treatise on brick -
making and burning, as well as on the
management and use of different kinds of
clays and kilns for burning brick. The
author is a gentleman who has given a
great deal of attention to the subject of
bricks and brickmaking, and in the year
1867 began to compile material upon the
subject. It has been the purpose of the
author in the preparation of this book to
deal with the practical questions that arise
in the art of brickmaking. Much that he

First Floor.

hoof

SecondFloor.

Scale,1-16Inch to the Foot.

A House in Cleveland, Ohio.—Hardway tt Williams, Architects, Cleveland. S
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has learned has been the result of study
ing closely the action of matter and the
laws relating thereto in his every day ex-

burning of brick, and in the construction
of kilns. In a supplement the author has
given directions to beginners in the art of

the supplement gives attention to " white
wash " in burning, the causeand the cure ;
and a paper on '•The Theory and Practice

Side (Klght) Elevation.

Side (Left) Elevation.

A House in Cleveland, Ohio.—Elevations.—Scale, }4 Inch to the Foot.

periencr, covering 58 years of brickmak-
mg in 11 States. A great deal of useful
information is given relative to the man
agementof clays, the drying, setting and

brickmaking and hints to bricklayers and
builders. The main body of the work is
composed of 11 chapters, while in the sup
plement there are three. An appendix to

of Brickmaking," read by Mr. Crary be
fore the fourth annual convention of the
National Association of Brick Manufact
urers.
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MEASUREMENT OF ROOFS/
BY TRJ-A-ttTGH-iEJ.

IN
ORDER TO MAKE a tracing of
an architect's drawing, it is con
venient to place the drawing on

the drawing board, place the tracing
paper over it

,

and after placing the two

Fig. 87.-Firat Floor Plan.-Scale, 1-16Inch
to the Foot.

iences are not at hand, the tracing paper
should be secured to the drawing in some
manner, so as to be retained in one position
until the copy has been made, the pocket
rule being used in place of the T-square.
Tracings thus made are very plain when
placed on white paper. In Figs. 89 and
90 are shown the tracings made from the
front and side elevations of a house illus
trated in the issueof Carpentry and Build
ing for December 1883, which will be used
in connection with the plans shown in Figs.
87 and 88 for drawing the roof plan.
Similar tracings could have been made of
the plans, but as the intention is to show
the reader how to draw the roof plan from
the elevations and plans, it has not been
considered necessary, so the plans will be
referred to as required. When making
tracings from plans or elevations, the
reader is at liberty to make them as elab
orate as desired, including such features
as the circumstances require.
Before commeucing to draw the roof
plan it might be well to inspect the trac
ings of front and side and the plans, so as
to obtain a general knowledge of the
structure. From an inspection of the
front, in Fig. 89, we can seethat there are

porch gable from the vertical line of house.
The second floor plan, Fig. 88, shews that
part of the kitchen, the pantry and stair
way are covered with a hip roof, which is
shown in side tracing by c o J. When
transferring distances from the elevations
to the roof plan, it may be found conven
ient to employ the dividers ; yet a scale
or rule can be used, if desired. For con
venience in drawing the roof plan shown
in Fig. 91, we will commence with the
side, although any other part would do as
well. We will first draw N3 N4 of roof
plan, in length equal to the distance in
side tracing between H4 Nl, as shown by
the dotted line dropped from the point
HI to H4. At right angles to N3 N4 of
plan draw N4 HI, in length equal to H G
of I nmt, and extend it to the right, equal
to G g of front, asshown on plan by N4 G2.
Thus HI G2 of roof plan represent the
eavesof the gable, as shown in front trac
ing by H g, and N3 N4 of roof plan also
represent the eaves,as shown by Nl H4 of
side tracing, which continue under the
gable to N2, where they stop against the
bracket shown in the perspective. The
length of roof at eaves is shown on plan
by N3 N2. When referring to Figs. 89,

Fig. 88.—SecondFloor Plan.—Scale,1-16Inch
to the Foot.

Fig. 80.—Tracing Derived From Front Elevation.—Scale,% Inch to the Foot.

Measurement of Roofs.

so the lines in the drawing will be
parallel with the T-square, fasten the two
to the board by means of thumb tacks.
By this means it is easy to make the neces
sary parallel and other lines, as the tracing
paper is firmly held over the drawing. To
determine if all of the required lines have
been made, a piece of white paper can be
slipped between the two, when any omis
sions can be detected. If these conven-
* Continuedfrom page225.

two gables, NML and M J R. For an
explanation of R K we look at the tracing
of side, Fig. 90, and see by the dotted
line 01 Nl that it is a hip. The side.
Fig. 90, also shows that H A

.
B is a gable,

and in the absence of an elevation of the
other side we are to suppose that C D E is

also a gable. In the tracing of the front,
in Fig. 89, we see that V U W shows the
gable of porch, and m the side tracing,
Fig. 90, Tl Ul shows the projection of

90 and 91, it will be convenient to refer to
them as front, side, and plan. At right
angles to HI G2 of plan, draw HI H3, in
length equal to the width of gable, as
shown by H2 HI of side, and also draw
H3 G4 similar to HI G2. For the ridge
line on plan, bisect HI 113 and draw Al
B2 as shown, in length equal to A B of
front, which shows the length of ridge.
By connecting G2 B2 and B2 G4 we have
the valley lines, as shown on plan, but not
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the length of the valleys, aswill be subse
quently explained. Then HI G2 B2 04
H3 is the plan of gable shown in front byHABj, and inside by H2 Al HI. The
reader who is not accustomed to architects'
drawings will now understand what is
meant on th9 plan by the line HI G2
crossing N8 N4, that the eaves of gable
extend on to main roof as far as the point
G2. To complete the side of roof in plan,
with the blade of the T-square even with
N3 N4, draw N5 N6, equal in length to
N4 H3 of side.

. As the rear of house is not shown in
either of the elevations, we must derive
our information regarding its shape from
the second story plan. Fig. 88. There we
see that the rear line is unbroken, asis also
indicated by the end of gable N4 J2 of
side, which is a continuation, if it might
be so called, of the gable NJKof front.
To show the rear line of roof in plan : At

We commenced the plan by drawing N3
N4, and we will now draw N3 L3 of plan
at right angles to N4 N3, in length equal
to N L of front, which shows the width of
gable at the line of eaves. To obtain the
line of ridge on plan, we can connect N L
of front by a broken line, and drop a sim
ilar line from M, intersecting the line just
drawn, as shown, at M2, and transfer the
distance N M2 of front to N3 M3 of plan,
as shown. The length of ridge is shown
by Ml M2 of side; consequently by draw
ing in plan M3 M4 at right angles to N3
L3, and in length equal to Ml M2 of side,
we have the ridge line Ml M2 of side shown
by M3 M4 of plan. To show the line of
main ridge on plan : At right angles to M3
M4 set off M4 Rl indefinitely. Drop the
perpendicular J J2 in front, and set off
the distance M2 J2 in front from M4 in
plan, as shown by M4 .13. Then J3 is the
point of gable on plan corresponding to J

the projection of cornice. The plan of
roof over the kitchen is shown in the sec
ond floor plan, Fig. 88, and to draw the
plan of this roof in connection with that
of the main roof we would take the pro
jection from rear of building, as shown by
c p of side, and use this distance for set
ting off the line of eavesin plan, shown by
f g. The remaining parts of the plan of
this roof are derived from the second floor
plan, consequently it is not considered
necessary to explain how each line is
drawn.
When estimating from a set of plans,
the reader should bear in mind that dis
crepancies are liable to occur between the
different drawings in the set. Various
causes may require certain changes to be
made, and for the architect to go back
and alter each drawing to conform to the
change would require an expenditure of
much time and trouble. If a roof plan is

Fig-.90.—Tracing-Derived from Side Elevation.—Scale,H Inch to the Foot.

Measurement of Roofs.

right angles to N5 N6 draw N6 E4, in
length equal to g E of front. An inspec
tion of the front shows us that the
two gablesGHABandCDEF are, or
at least appear to he, alike. We can refer
to the first story plan, and there measure
the outer sides of the sitting room and
dining room, or measure in a similar
manner the outer sides of the two cham
bers in the second story plan. In either
case they will be found to be alike. We
accordingly draw E4 E2 at right angles to
N6 E4, and in length equal to the front of
the other gable in plan, and also draw the
other lines in a similar manner. Then F3
E4 E2 Fl CI shows the gable on plan that
is represented by C D E F in front, being
a duplicate of the gable G2 HI H3 G4 of
plan. If a rear elevation was to be shown,
F3 E4 of plan would appear in the eleva
tion as does H g N of front. As there is
no elevation of this side of the house to
refer to to complete our plan, we will
finish the plan of front, of which there is
an elevation, leaving the plan of side fin
ished as far as Fl E2 of gable.

in front. With the T-square parallel with
the side line of plan, draw J3 J4 asshown,
which gives the line of main ridge on plan.
By referring to the second floor plan it
will be seen that the front of store room
sets back from the front of chamber, and as
this plan is -fa inch to a foot, which is
half in size of the scale to which the roof
plan is drawn, we will take twice the dis
tance shown on second floor plan and
set it off at right angles to N3 L3, as
shown by L3 L4 of plan. Then draw L4
Kl, in length equal to L K of front, and
connect Kl with K2, which completes the
outer line of plan. In the front we have
drawn the broken line r R, parallel with
N K and cutting J J2. By taking the
distances r * and r R and setting them
off from J3 of plan, as shown by 01 Rl,
we have the points necessary for drawing
01 L4, and Rl Kl, showing the lines of
valley and hip on plan. The outside wall
line, which should be a duplicate of the
second story plan, is shown by dotted
lines. The distance from the outside wall
line to the line of eavesshould be equal to

furnished, it may not represent each part
of the roof as it will appearon the finished
building. While the perspective view and
roof plan are of great assistance in ena
bling one to form an idea regarding the
construction of a building when estimat
ing on a set of plans, it will be well to re
fer frequently to the elevations or plans to
correct any errors that may be made. In
the perspective and two elevations pub
lished in the issue for December, 1883,
the end of roof is shown as a shed roof
and does not pass beyond the front of
house, yet in the second floor plan the roof
is shown to have a hip, projects past the
front and is returned against the side.
In a caseof this kind we will suppose the
elevations are correct and will baseour
calculations accordingly. In the plan of
porch roof, Tl 82 is the same distance
as from SI to wall line in side. 82 V2 of
porch plan is derived from 8 V of front.
The projection V2 V3 in porch plan is
the same as 81 VI of side, and the
width of porch gable, as shown on plan by
V3 W3, is similar to V W of front. By
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dropping a line from U in front to U2, and
taking the distance V U2 and setting it off
from V3 in plan, as shown by U3, we have
the point from which to draw the line TJ3
U2, showing the ridge of porch gable. By
drawing V2 U2 of plan we show the val
ley line. An inspection of the second
floor plan, or thu front, will show that the
part of porch roof at W in front extends
past the side of house, and so we draw
W8 W2 of plan of sufficient length to
allow of a return against the side at W2.
If the porch roof was to be covered with
shingles, and the tinner was required to
furnish the trough, conductor and valley,

nice over bay window to be covered with
tin. As there is no bay window under the
gable on the right side of house, it is pre
sumed that this gable is to be finished
similar to the one iu front.

A novel arch, says a recent issue of
Engineering News, was tested at Mntzlen-
dorf, Austria, May 16 and 17. The arch
had a span of 32.8 feet, a rise of 3.3
feet, is 6 inches thick at the crown and 8
inches at the springing line. The mate
rial is composed of 1 part Portland ce
ment and 3 parts clean river sand. At a

V3 U3 W3

Fig. 91.—Boof Plan, as Obtainedfrom Elevations and Plans.-Soale, % Inch to the Foot.

Measurement of Roofs.

S2'V2 V3 and W3 W2 of plan would give
the length of trough, and it would be
seenthat a miter would be required at V2.
It is probable the outlets for the two
troughs would be at 82 and W2. From
the front and side elevations could be
obtained the shape and length of the two
conductors The length of valley will be
shown when the shapeof roof is obtained.
An inspection of the perspectiveview will
show that the gable of porch slopes, and
that part of the front of gable shown in
side elevation is set back even with the
wall line, which requires the part of cor-

distance of 0.8 inches from the soffit is a
net of 0.39 and 0.27-inch wire, the thicker
wires running transversely to the axis of
the arch. The testswere begun by placing
a locomotive weighing 40 tons over the
crown, and after running this off placing
a 53-ton locomotive over a half of the arch;
the deflections weremeasured at 13 places
on the soffit with each locomotive. Then
a half of the span was loaded with 110
tons of rails, equivalent to a pressure of
1000 pounds per square foot, which re
sulted in a deflection of the crown of 0.12
inch. On the following day it was

found that the crown had very nearly
returned to its original position. A load
of 188 tons, equivalent to 1741pounds per
square foot, of rails was next placed upon
a half of the span. This weight caused
the abutments to give way, and on in
creasing the load to 2000 pounds per
square foot the arch sank without entirely
breaking.

Law in the Building Trades.*

BREACH OF BUILDING CONTRACT.

In an action for breach of a building
contract, it is proper, in order to aid in
arriving at a correct measure of damage,
for the complainant to show the cost of
removal of defective material and of re
placing the same in accordance with the
contract.— Healy vs. Bulkley, City Court
of Brooklyn, 10 N. T. Sup., 702.

ENFORCEMENT OF MECHANIC'8LIEN.

Under the Nebraska statute unless an
account of materials furnished be made
under oath and filed with the register of
deeds within 60 days after furnishing the
materials a sub-contractor cannot enforce
his lien.—McPhee vs. Kay, Supreme Court
of Nebraska, 46 N. W. Rep., 223.

MEASURE OF DAMAGES FOR TERMINATING
UNPERFORMED CONTRACT WITHOUT
CAUBE.

A contract was entered into by which
the plaintiff was to erect in the building
of defendant a complete heating appa
ratus. Before work in the building was
commenced, but after plaintiff had got the
furnace and fixtures ready to put in place,
the defendant, without cause, terminated
the contract. Either party to a contract
which has not been performed may termi
nate it without cause, thereby becoming
liable to the other party in damages. In
the case of a contract for a specific article
or work, which, as in this case, is partly
performed when the contract is rescinded,
the contractor may recover compensation
for what he has done and the profits he
would have earned had he been allowed
to complete the contract, terminated with
out fault on his part.—Hale vs Hess,
Supreme Court of Nebraska, 46 N. W.
Rep., 260.

Petrified Pulp.

A new artificial building material has
recently been examined in the Mechanico-
Technical Testing Establishment, at Char-
lottenburg, and it has excited general at
tention in interested circles. Although
the method of producing the article has
been known for a number of years, it was
only about 12months since that its manu
facture was commenced on a large scale.
According to the Paper Makers' Circular,
the process is chiefly as follows : A high
pressure (1,500,000 kg. on the square
meter) is exerted on a combination of
sawdust and different mineral stuffs; this
combination, as has been proved by ex
periments, being Indissoluble. The sub
stance thus produced is not a fire con
ductor. On a plate of the material being
exposed to the action of a Bunsen burner,
it was only charred in the immediate lo
cality of the flame, and the fire was not
carried over the other parts. A block of
7 cm. held perfectly together after having
been on a coal fire for five hours. The
application of this petrified wood will
probably be extensive and varied, as it
has also a very great resistive capacity
against the action of the weather. Boring
with a gimlet cannot be accomplished in
this material, and nailing is impossible.
It can, however, be worked with saw,
planes, chisels, files, wimbles and center
bits.

*Copyrighted,1890,Law NewsBureau.
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CORRESPONDENCE

Problem In Rooting.
Froin S. B., Mount Vernon, N. T.—l
notice in the June number of Carpentry
and Building an inquiry from "F. D. R.,"
Decatur, 111.,relative to framing the roof
of a house, the plan of which was pre-

" S. tfs. " Answer to "F. D. R."

sented in his communication. In reply I
submit the inclosed sketch, which, I
think, answers all the requirements of the
problem given.

pondent who desires information as to
what is best to keep rust from tools. I
always use rosin and lard melted together.
The rule I follow is to take 1 pound of
fresh lard and add a lump of rosin about
halt the size of a hen's egg. More rosin
than this does no harm, but I prefer about
the amount named, as too much rosin
makes the tools feel gummy. Pure sperm
oil is also good for the purpose.

From H. M. N., Sandwich, TIL— In the
May issue of Carpentry and Building " J.
C. W.," of Pine Hill, Pa., asks for a means
of preventing tools from becoming rusty.
Some time since an old carpenter showed
me his kit of tools, which were very free
from rust, and upon inquiry as to how he
managed to keep them so clean, he said
he used anguintim, or mercurial ointment,
an article to be obtained at any drug store.
I have also seen vaseline oil used with
favorable results.

cornice and gables. What I desire are
plans for a cottage suitable for erection
near a lake and for use by a camping
party.

Convenient Door Holder.
From W. K. H., Chase City, Fa.— I de
sire to ask of " J. L. H.," Grand Rapids,
Mich., whose communication about a door
holder appeared in Carpentry and Build
ing for February, 1889, what is to hold
the device while the door is being planed?
His criticism ol "K. P. W's." doorholder
is a just one, in my opinion, for it will
not work in doors of different sizes. It
alsodefacesthe jambs. Trestles are neces-

From S. E. D., Pittsburgh, Pa.—In the
May number of Carpentry and Building
"J. C. W.," of Pine Hill, Pa., desires to

Setting Corner Blocks.

From It. R. S., Pittsburgh, Pa.—Will
some of the practical' readers of Carpentry
and Building kindly tell me, through the
columns of the paper, which is the best or

~ Crown Mold Intersecting Gable.—Diagram Submitted by " O. A. H."

Drawing Accompanying Letter from
"fi. li. S."

proper way of placing corner blocks ?
Should they be put on in such a way that
the grain of the wood runs horizontally or
perpendicularly, when usedon inside finish?

Water Clotiet Construction.
From R. L. S., Denver, Col.—Will some
of the readers of Carpentry and Building
present drawings showing the best man
ner of putting together water closet seats,
and give the proper dimensions and shapes?
I should also be glad to have a method of
drawing the curves, &c.

Preventing Tools from Rusting.
From G. W. F., Fisherman's Bay, Cal.
— In the May number of Carpentry and
Building I notice an inquiry from a corres-

know what is best to keep rust from
tools. In reply to this inquiry I take the
liberty of sending the following, which is
taken from Gould's Carpenters' and Build
ers' Assistant: "Take any quantity of
good lard, and to every pound or so add
of common rosin an amount about equal
to half the size of an egg or less—a little
more or less is of no consequence. Melt
them slowly together, stirring as they
cool. Apply this with a cloth just enough
to give a thin coating'to the metal surface
to be protected. The rosin prevents ran
cidity and the mixture obviates the ready
accessof air and moisture." Whether it
will do for saws remains to be tried, but
for other tools and metals exposed to the
weather it is indispensable.

sary while hanging doors, as some sawing
is usually done. They are also convenient
to stand on while putting the top hinge
in the frame. My men have a flat top
trestle, with a V cut in the ends. This
holds the door while planing the edges, or

Crown mold Intersecting Gable.

FromO. A. H. , Chariton, Iowa.— In the
June issue of Carpentry and Building
"M. B. C," of Moreland, 111.,seems to
forget the point of solution under discus
sion and goes on to explain what every
carpenter in the country knows—that is

,

how to cut a miter, for that is what he has
done in his illustration. Now, I cannot
see the object in putting on a standing
facia, if the crown mold is put on in the
way he has shown. I would like to ask
"M. B. C." how he would connect a

crown mold where it intersects a gable on
the side of a building where a standing
facia is necessary in order to do a good
job ?

Designs for a Summer Cottage.
From Subscriber, Waveland, Ind. —

Will some contributor to Carpentry and
Building kindly furnish for publication
details of a cottage 12 x 24 feet in plan,
containing two rooms ? It is to be un
finished inside, but will have ornamental

Door Holder Suggestedby " W. K. H."

putting on the butts. The sketch, which

I send shows the trestle and door in work
ing position. I would suggi st to those
who are interested to try putting on the
lock with the door fiat on the bench, in
stead of attempting to do it after the
door is hung.

mixing Paint tor Roofs.
From D. C. K., Kingsville, Ohio.— How
much Venetian red is required to be mixed
with 1 gallon of boiled oil for painting a

new tin roof the first coat ?

Answer.— It is the usual custom with
painters to mix their paint according to
the work to be done, and on this account

it would be difficult to give precise direc
tions. A paint that would spread well
in warm weather might appear to be too
thick in cold weather. We would infer
from our correspondent's question that the



November, 1890 261CARPENTRY AND BUILDING
roof was to receive more than one coat of
paint, and as it is the oil that affords the
real protection to the roof, we would
recommend that the first coat be quite
thin, using about 4 pounds of Venetian
red to 1 gallon of oil, care being taken
that the paint is well mixed before using.
If the paint is too thick when applied to a
roof it is liable to crack and peel off.

Laying Off an Octagon.

From C. D., Denver, Col.—I notice in
the August issue of Carpentry and Build
ing that the subject of laying off an octa
gon is discussed at great length, and some
plans suggested which seem to be rather
complicated for the average carpenter's
comprehension. Kindly allow me spaceto
explain my rule for laying off an octagon,
which I consider quick and practical. Re
ferring to the sketch which I inclose, we
will suppose that the line A D is the ex-

Building please tell me the proper way of
fitting a border light sash for gable ends,
or for any ornamental fronts or border
light transoms ? What I desire to know
is whether the putty side should be turned
in or out. I have seen some of the best
mechanics in Birmingham turn the putty
side out, while others turn the opposite
side out.

Problem In Root Framing.

From H. L. W., Macon, Oa.—l have
frequently noticed in the columns of Car
pentry and Building interesting problems
relating to construction, particularly in

Method of Laying Off an Octagon,
Described by " C. Z)."

treme width of the octagon to be laid off.
Divide this line into 58 equal parts, then
take a pair of compassesand open them to
B, which is f§. Draw the arc E. Set the
compassesat D and draw the arc F ; then
set them at B, and draw the little arc G ;
then set them at C, and draw the arc H.
Connect A H G and D, and the octagon is
completed. In order to prove my work I
have drawn a circle through A H and D,
and spaced off eight spaces of the same
length as A H, H G and G D, which
proves to be a true octagon. In laying
off an octagon bay window, the carpenter
is principally guided by plans which in
dicate the width desired. The pattern by
which the foundation is to be built can be
laid off full size on a floor with the aid of
a straight edge and a pair of compasses.
It is not necessary that the radius of the
octagon should be known, provided one
side is given, to suit window frame and
brick work, &c. Take the length given,
which would be || and add || which
gives the entire width A D of the
octagon. If my plan of drawing an octa
gon is not satisfactory to

" L. W. T." and
•'W. S. W.," who appear to know more
about geometry than I do, then I should
like to hear from them. I do not claim to
know it all, and if any of the readers of
Carpentry and Building know a simpler
rule, I shall only be too glad to learn it.

Carpenters' Pencils.
From C. & W., San Francisco, Cal.—

Can any reader of Carpentry and Build
ing tell us who manufacturesa red moitled
carpenters' pencil branded "Frederick
Taylor?" We desire to learn the address
of the manufacturers of this pencil, or of
one who makes a similar pencil.

Problem in Roof Framing, Submitted
by "H. L. W."

regard to roofs. I note in most cases,
however, that reference is made to those
which are of regular form with rafters of
equal length. I take the liberty of send
ing an outline tracing of an irregular
form of roof covering which has arisen in
my practice, and solicit from the ingenious
and skilful carpenters among the readers
of Carpentry and Building suggestions as
to the best method of constructing the
roof. It must be self-supporting, the
steeper part covered with slate, while the
remainder is covered with tin. The truss
nearest the front end of the building must
be sufficiently strong to carry one corner
of a tower 12 feet square at the baseand
50 feet in hight, constructed with a wood
frame and covered with galvanized iron.
The problem is to fill in and properly ar
range within the lines given the necessary
timber, braces, rods, &c., to make a safe
structure. The ceiling under tie beam
is to be lathed and plastered.

Design for Flour Bin.
From J. McA., Crown, Pa. —For the
benefit of " R. G. M." I send a sketch of
flour box, dough board and drawer case
combined, which may possibly be of in-

Border Light ShnIi for Gable End*.
From W. H. W.„ Woodlawn, Ala.—
Will some of the readers of Carpentry and

Design for Flour Bin. —Fig. 1.—Front
Elevation.

terest to other readers of the paper as
well. The drawings show the construc
tion of the device so clearly that if " R.
G. M." is a mechanic there is no necessity
of my going into a detailed description.
Fig. 1 shows a front view, Fig. 2 end
elevation, while Fig. 3 is a sectional view.

If there is anything, however, which the
correspondent does not understand and he
will make it known through the columns
of Carpentry and Building, I will en
deavor to help him out.

.micriiiir a Plank at tbe Valley.
From J. L. F., Marysville, Mo.— In a
recent issue of Carpentry and Building I
noticed a communication from " H. L. S.,"
Colorado Springs, Col., answering the in
quiry of "S. J. W.," of Centerville, S.
D., in regard to mitering a plank at the
valley. Permit me to say that I think his
answer is wrong, or at least, misleading,
and if "S J. W." attempts to miter and
join sheeting boards -or plancier boards for
a box cornice at the valley according to
this rule, he will find the joint of plan-
ciers gaping widely open at B in the plan.
I believe " H. L. 8." means all right, but
he has taken hold of the wrong lines in
giving his rule. It would, I think, work
all right in joining boards on a horizontal
plane, but not on planes inclined to the
pitch of roofs.
My rule for finding the cut or bevel for
sheeting boards or planciers to run up a
right valley— that is

,

where the pitches are

Fig. 2.—End View.

the same— is to take the length of the com
mon rafter on the blade and its run, one-
half the width of the building, on the
tongue ol the square. The tongue will
give the cut. In valleys where the roofs
are of unequal pitches, it will be neces
sary to refer to the plan in order to dem
onstrate the rule. I will submit the same
plan given by " H. L. S." in order to
show where his error occurs. We will
suppose G to represent the roof of a house
16 feet wide, the roof being half pitch.
We will suppose T to represent the
roof of an addition 14 feet wide, with
the comb level with the other roof,
which would obviously make this roof
steeper than half pitch. It is now required

Fig. 3
.—Sectional End View Showing

Dough Board Extended.
to find the cut E B for the planciers, or
for sheeting boards to run up this valley
A E. Now, to find the cut on the board
D, we must take the length of the rafter
of the roof G on the blade of the square
and the run of the rafter for the roof T on
the tongue of the square. The tongue
then gives the cut. To find the cut on the
board F, we must take the length of the
rafter for the roof T on the blade, and
the run of the rafter for the roof G on
the tongue of the square, when the tongue
will give the cut. The error madeby " H.
L. T." consists in only taking the runs of
the rafters on the blade of the square when
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he should have taken their lengths. For
instance, he says to find the cut for D,
take A C on the tongue of the square,
which is correct, and 0 E on the blade.
Now, the distance C E is only the run of
the rafter for the roof G, und -were the
boards D and F requiied to lie in a hori
zontal plane he would have the miter cut
correct, but as the board D must lie in
the plane of the roof G, and the cut in the
valley at E B must correspond to the plane
of the roof T, he would have his board
cut, if it were 12 inches wide, exactly 3
inches too short at B. As a consequence,
it would take a good many rags to fill the
joint. The same criticism applies to his
cut on the board F.
1 would say that this is a rule not com
monly known among carpenters. In fact,

sun can be estimated from the position of
the shadow. The reader may infer from
the title of this article that reference has
been made to a cornice that is of arti3tic
design, but that such is not the case is
evident. A cornice that can produce a
shadow that will resemble a human face
should be called " An artistic cornice " if
any kind of a cornice is entitled to the
term.

length is taken. As I said before, I know
of no way whereby a machine mademold
ing can be cut to member under these con-
ditions.

Putting on Butts.
From A. J. McC, Cleveland, Ohio.—I
am a constant reader of Carpentry and
Building, and have obtained a great deal
of valuable information from it. If you
will permit me the space I would like to
ask a question of the practical readers of
the journal. I had a lid to hinge on a box

Cuts of Jack Rafters.
From, A. D. F., New London, Conn.—
Please inform me through the columns of
Carpentry and Building the correctmethod,
by means of a diagram, of obtaining the
different cuts of jack rafters when there
are three or more gable* of varying
pitches in one roof. This is a question I
have never seen published, and it may
prove of interest to other readersof the
paper as well asmyself.

Hip Roof Framing-

From C. E. W., Quiney, Mich. — In re
ply to " C. E. 8.." who wants to know
why certain figures on the squarewill give
the bevels for jack rafters, I present a
diagram which I think will afford the

Method of Mitering a Plank at the Valley, as Suggestedby "«/. L. F.r Sketch Submitted by " C. E. W.

I believe I have never met a carpenter
who knew the rule for cutting on uneven
pitches or right valleys. To "H. L. 8.'"
I would say that my criticism ia meant in
all kindness, and, while he came very near
having the rule correct, if he will try it
in actual work he will discover that I am
right. I would also say that the method
employed by " H. L. 8." of applying the
square to the board is correct; also his
rule for finding the plumb cut for plan-
ciers.

An Artistic Cornice.

From Cornice Maker, Chicago, III. —
The other day, when looking out of a
window at a building opposite, I was
surprised to see the profile of a human
face shown in shadow on the brick of
the building. This shadow came from
a bay window, and it was somewhat
curious that an ordinary cornice could
become artistic enough to make a pict
ure. The reader of Carpentry and Build-

An Artistic Cornice.

ing interested in the subject of per
spective drawing is at liberty to determine
how the profile is produced from the pro
jecting bay window. The photograph
from which the engraving is made was
taken at about 1 p.m. The location of the

where the butts had to be kept down, so
that the ball of the butt would not show
on the top or face. I thought I knew
how to do the work, but when I sunk the
butts I found the lid would not open.
Now, what I would like to have is a dia
gram and explanation of the manner in
which the job can be executed in a practi
cal manner.

Rake Molding Intersecting a Level
molding.

From O. A. H., Chariton, Iowa. — In an
swer to " .T.M. B.," of Du Pont, Ga., who
draws me over the coals this hot weather,

necessaryexplanation. Referring to the
sketch, A C is the seat of the hip rafter;
B C is the seat of the loDgest j*ck rafter;
C E is the rise of the roof; BE is the long
est jack rafter; D Eis the hip ratter. Now,
as B D E is the shape of the roof which
coversthe triangle ABC, it is evident that
any figures on the square which are to
each other as B D is to B E will give the
bevel for the jack rafters. When the hip
runs at an angle of 45° the length of the
rafter on the blade and the run on the
tongue will give the bevel. The bevel can
also be found by taking the length of the
hypotenuse of a triangle, the base of

Sketch Accompanying Letter from "O. A. fl."

I would say, the discussion is on the level
molding standing plumb, for when it is
put on square with the rafters a miter will
cut it. Now, I can explain better by illus
tration what the length of the rafter has to
do with the cut across the miter box, for
it is on the sameprinciple as cutting the
jack rafter on a hip or valley rafter. Take,
for example, a half and a fourth pitch
roof. We know that a rafter on a half
pitch roof is longer than one on a fourth
pitch roof, and that is the reason why the

which is 12 inches and the perpendicular
is the rise per foot of the roof on the blade
and 12 inches on the tongue. Ergo,
the roof is third pitch, or has a
rise of 8 inches to 12 inches run. The
hypotenuse of a triangle of that size is
14.42 inches. The figures 14.42 and 12
will give the bevel for the jack rafters
and also for the roof boards when the hip
runs at an angle of 45°. The same bevel
can also be usedon the hip rafter if the hip
is first backed.
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The next convention will be held in
New York City, on the second Tuesday of
February, 1891.

MID-YEAR MEETING
Of Officers, Directors and
Members of Standing Com
mittees of the National
Association of
Builders.

The mid-year meeting, a partial report

of which was presented in the issuefor last
month, wis called to order in the rooms
of The Building Trades Club, New York
City, at 11 o'clock a. m., on Monday,

September 22, 1890, with President John

J. Tucker in the chair.
There were in attendance throughout
the meeting 31 delegates from various

parts of the country, including the mem
bers of standing committees called upon
for reports.
The first morning was spent in prepara
tory work, appointing proxies for absent

directors and laying out the plan of the
^ork for the entire meeting.
The President, Mr. Tucker, opened the
first mid-year meeting of the National

Association with appropriate words of

welcome to the visitors, and spoke briefly

of the purpose for which they had been
called together and the importance of the
subjects to be considered.
The first thing for consideration was
whether or not the deliberations of the

meeting should be open to the press and
public, it having been suggested that cer
tain argumentsand the handling of certain
subjects were likely to be of a private na
ture. It was decided to give the secretary
the authority to make public such action
by the directors as he deemed advisable.
The Secretary, Mr. Sayward, in a short
address, impressed upon the committees
the necessity of the most careful and
thorough consideration of the subjects
upon which they were to report, and the
importance of having their reports as per
fectly prepared as possible before being
submitted for discussion.
In the absence of the treasurer, the
financial report of the condition of the
National Association was read by the
secretary, together with the names of

delinquent associations.
He then proceeded to give ashort resume
of the replies that had beenreceived in an
swer to the various letters issued from the
secretary's office pertaining to the objects
of the meeting. Many valuable sugges
tions were contained in these replies and
the samewere prepared in succinct form
for the use of the committees.

The final businessof the morning was the

fixing of the periods in the meeting when

committee reports should be submitted
and the conditions under which they
should be made. It was decided that re
ports should be made without previous
discussion upon their subject matter, and
that all delegates should be present at the
time when reports were submitted.
Secretary Stephen M. Wright, of the
Mechanics' and Traders' Exchange, and
also general secretary of convention com

mittees, in the absence of Mr. Marc Eid
litz, president of the Building Trades
Club, extended a most cordial welcome to
all to the rooms of the club, requesting
that they be used at all times by the dele

gates astheir own. Mr. Arthur McAllister

replied on behalf of the delegates, and
the morning session adjourned.

Afternoon Session.

The first business was the discussion of

the subject of expensesof the annual con
ventions, and it was voted that hereafter

the National Association bear all the

legitimate expenses thus incurred, such as

rent of convention hall and other similar

necessities, thus assuming the expense

that has heretofore been borne by the local

bodies.
In view of the fact that at St Paul
three days were found to be hardly suffi
cient time in which to transact the busi



264
CarpentryakdBuilding,November,1800.THE BUILDERS' EXCHANGE

ness of the convention, the directors de
cided to add another day to the time ap

pointed for the next convention, and it
was therefore decided to give the Execu
tive Committee power to open the con
vention on the second Monday of Febru

ary instead of the second Tuesday, as has

been previously announced, and the con

vention to continue through Tuesday,

Wednesday and Thursday.
The question of a distinctive badge or

button to be worn by members of the Na

tional Association was presented by the

secretary, and, after some discussion and
several suggestions, the following com
mittee was appointed to select a badge:
William Harkness, Jr., Philadelphia;
Thomas J. King, Washington; George
Mann, Baltimore.

Mr. William Harkness,. Jr., in response
to a suggestion by the secretary,gaveavery
full statement of the method,of procedure

adopted by the Philadelphia Exchange in

establishing their trade schools. [As this

subject has been lately touched upon in

these columns, and as this report will oc
cupy considerable space, Mr. Harkness'

remarks will be given in a future issue.]
The speaker stated that in establishing

these schools the Exchange had been

guided by the recommendations of the

National Association, and have not de

parted therefrom in the least degree.
A motion was made and carried that the
secretary be instructed to secure from the

Philadelphia Exchange such publications

and information relating to the trade

school as is available, and distribute the

sameamong the filial bodies.

The subject of Exchanges owning their

own building was next brought up by the

Secretary, and a very full description was

given of methods used to secure money for
this purpose by Mr. King, of Washington,
Mr. Harkness, of Philadelphia, and by Mr.
Jacobs, of Boston. These various meth

ods, with others, will be given in full in
future issues of this journal.
Mr. Snead, of Louisville, presented a
revision of the Kentucky building law as

suggested by the Builders' and Traders'

Exchange, of Louisville, and explained
some of the defects that exist in the pres
ent law. The copy of the revision was re
ferred to the Legislative Committee.
This, 1,1,,,September S3, 1890.

Tuesday morning, the committees not

being prepared to report, the time was de
voted to individual expression by the di
rectors upon affairs relating to their vari

ous Exchanges.
Mr. McAllister, of Cleveland, stated that
steps were being taken to reorganize the
local Exchange in that city. That the
uniform contract was but little used, and
that the methods of conducting the build
ing business would bear a general over
hauling.
Mr. Harkness, of Philadelphia, said that
nothing had occurred in his Exchange re
cently that would be of importance to the
filial bodies, save perhaps the establish
ment of the permanent exhibit upon so
much more elaborate a scale than has pre
viously been accomplished by other asso
ciations. The exhibition space is all taken
up, and much more could be utilized if it
were available. The exhibit is a constant
source of information to all members and

to visitors and architects, and has proved
a much greater benefit, financially and
otherwise, than was anticipated by the
most hopeful.
Mr. Woelpper, of Philadelphia, touched
upon the importance of every Exchange
owning a building, that would be not only
a home for the Exchange, but the recog
nized center of all building interests of
the community in which it might be lo
cated. The uniform contract is not in
general usein Philadelphia, although every
architect had been supplied with copies.
Mr. Makinson, St. Paul : The Builders'
Exchange is in sound condition, and
efforts are being made to secure better at
tendance at the 'change hour. The uni
form contract is used to a limited extent.
Mr. Cook, of Buffalo: The Builders'
Exchange of Buffalo advocates the es
tablishment of a working day to be of
uniform length all over the country,
whether it be eight, nine or ten hours. A
uniform day would greatly tacilitate the
securing of more harmonious relations be
tween employers and workmen, as it
would tend to make wages the one vital
question, which, of course, would be ad
justed according to the conditions existing
in various localities. Also advocates the
establishment of someplan or the altering
of conditions, that will create a more har
monious relationship between the builder
and the architect. Mr. Cook thought that
the collection and credit system, such as
is in use in Louisville, or by the Master
Plumbers' Association of Buffalo, for in
stance, would be a good thing to establish
in connection with each exchange. The
unreliable men could be very soon brought
into a better manner of conducting their
business, or no one would deal with them.
The uniform contract is but little used in
Buffalo.
Mr. J. 8. Hudson, Providence: Con
ditions between builders and architects
are much the same as those .that exist in
other localities. The uniform contract is
not used to any extent.
Mr. Richard Smith, Omaha, said that
the necessity for more harmonious rela
tions between the builder and architect
were appatent in Omaha, and thought that
the National Association should take up
the subject of convict labor—at least
secure some arrangement whereby the
pioduct of convict labor should not be
placed in the market at a less price than
the material with which it competed.
Mr. Wisehoon, Syracuse, N. Y. : The
uniform contract is not in general use,
although the architects have been fur
nished with blanks.
Clifford Chase, Milwaukee: Our Ex
change is in fairly good condition, and has
accomplished some specific good this
season. We have succeeded in getting
the city to let municipal contracts under
eight different heads. The custom hereto
fore has been to let such contracts under
one head, to one man, and a very unsatis
factory system of trading has been the
result. The Exchange took up the ques
tion, and finally succeeded in getting the
city, by force of an injunction, to adopt
our plan. Many of the contractors re
fused to figure for municipal work under
the previous conditions.
A. S. Reed, Wilmington : The only
labor trouble that has disturbed Wilming
ton builders for the past three or four
yearswas the shorter day agitation during
the past season, which was universally
settled in favor of nine hours. Builders
are using every effort to secure the estab
lishment of trade schools under someform
or other, fully recognizing the value of
such education.
Thos. J. King, Washington : The best
architects work hand in hand with the
Builders' Exchange, and the utmost har
mony prevails. The uniform contract is
used to a limited extent. In view of the
fact of the approaching convention of the

American Institute of Architects, to be
held during themonth of October in Wash
ington, it would be a desirable thing for
the Board of Directors of the National As
sociation to request the American Insti
tute to instruct their members to use the
uniform contract. By this means the
form would be brought at once directly to
the attention of the architects connected
with the local chapters. The general con
tract system prevails in Washington, and
is very satisfactory in its working. The
general contractor makes the bid on his
own responsibility and receives sub-bids
for portions of the contract afterward.
Our Exchange is in a very flattering con
dition and is prospering nicely. Our
members are a unit upon almost all ques
tions that comeup, there being no dissen
sions.
Mr. J. Arthur Jacobs, Boston, indorsed
what had beensaid by the gentlemen from
Philadelphia regarding the importance of
an exchange owning its own building.
The uniform contract is not in general use
in Boston, but is used by nearly all mem
bers of the Master Builders' Association.
Lawrence Grace, Cincinnati : I can say
for the Cincinnati Exchange that we are
at present in need of the services of our
very able national secretary. During the
past year our Exchange was reorganized
very successfully on a capital stock basis,
but we have not made the progress we
should have made. We seemto get along
very well with the architects, and every
thing is harmonious in our relations with
each other. I think that the National
Association should recommend to filial
bodies that they permit no unjust dicta
tion from labor organizations as regards
the settlement of questions that are be
yond their jurisdiction. While the Na
tional Association has recommended many
good things, the affiliated bodies have not
done their duty toward the national
body.
H. W. Eddy, Worcester: Our Exchange
is very harmonious in all its action, and
we have been taking some preliminary
steps toward securing a building of our
own. The uniform contract is but little
used, although architects seemto favor it.
We have invited architects to our Ex
change and to honorary membership.
Mr. Daniel M. Mannix, Portland, Maine:
One of the greatest difficulties in the way
of the success of our Exchange is the in-
appreciation of the members of the value
to themselves and the building business
generally of attendance daily at the Ex
change rooms during the 'change hour.
The uniform contract is rarely used in
Portland.
Mr. T. J. Kelly, St. Louis: The Me
chanics' Exchange is in a flourishing con
dition, and we have recently raised both
the initiation fee and the annual dues.
The same conditions obtain in St. Louis
as in Washington, so far as the method of
submitting bids is concerned.
Nearly every architect uses the uniform
contract. We have a rule among the con
tractors that we will sign no other form,
and also that we will submit no bids to an
architect, unless bids are opened publicly
and announced within 24 hours of the
time of opening.
Mr. S. P. Snead, Louisville: The uni
form contract is not generally used in
Louisville. We have inaugurated a collec
tion and credit system in the Exchange
with very satisfactory result. Oftentimes
a man who would not otherwise pay will
settle rather than have his name put upon
the delinquent list. One half of the com
mission charged for collections goes to the
Exchange, the other half to the secretary.
Mr. D. J. Hamilton, of Pittsburgh,
Pa. : The uniform contract is in vogue in
our town altogether. The city govern
ment has a very obnoxious rule with re
gard to bids on public buildings requir
ing contractors to furnish a bond for
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double the amount of the cost of the
work with not less than two sureties,
and each one of the sureties has to swear
to the Comptroller that he is worth so
much over and above his obligations on
the bond. Consequently, the principal
contractors will not bid and the city has
a great deal of trouble in securing bids
from reputable contractors. With regard
to architects and builders, the first man
who is usually consulted by a person who
intends building in our city is not the
architect but the builder. Consequently,
our architects are more cordial toward the
contractors than they formerly were.
I think the National Association ought
to take some cognizance of the abuse
of the apprentice system. Though
my firm employ never below 50 men, and
sometimesas high as 250, we are only al
lowed two boys. This is almost universal,
and some contractors pretend to do work
with only their two apprentice boys. The
consequence is that they are not making
good mechanics out of the boys.
Mr. King: I desire to offer a few sug
gestions. Some of these exchanges have
requested information, as to how to pur
chasea building. To brug that matter
before the directors, I suggest that the
Boiird of Directors recommend to the Na
tional Association at their next convention
that they take measures by which ex
changes will be induced to organize with
in themselves builders' investment associ
ations, which can be done on a monthly
scale. The money can be invented in any
thing you please until you have sufficient
funds in hind to guarantee you the pur-
chise of a building or lot. My second
suggestion is that the Board of Directors
recommend to the National Association
the passageof a resolution at the next con
vention petitioning Congress to make an
appropriation sufficient to establish a na
tional school for the advancement of civil
engineering and mechanical arts.
The meeting adjourned until 2 p.m.

Afternoon Sematon.

The first thing in order was the reading
of the report of the Committee on Sub-

Contracting. The report was read by Mr.
James A. Miller, chairman, and was re

ceived and the different sections taken up
successively for discussion. After con

siderable controversy the directors made

the suggestions which appear in conjunc
tion with various sections of the report as

printed herewith :

Report of Committee on lief onus in Sub-
Contracting, as submitted to the Mid-
Tear Meetingof the Directors and Stand
ing Committeesof the National Associa
tion of Builders.

New York, September2:5,1890.
To th-e President and Directors of the
National Associationof Builders: Gentle
men.— Your committee, appointed at the
ann'ial convention at St. Paul under the
following resolutions :

Whereas,Many evils and wrong practices
have becomeprevalent through the present
methodsof sub bidding and sub contracting ;
and,
Whereas, It is for thebest interestsof both
direct contractorand sub-contractorto havea
more completeunderstanding of the rights
and practiceswhich should prevail to consti
tute and comprehend honorable dealing ;
therefore,be it
Resolved,That a standingcommitteeof five
beappointed by the chair to take this subject
into consideration*make thoroughinvestiga
tion, and report at thenextconvention,
desire to re)Xrrt,
That the first thing they did was to pre
pare and send to each delegate, to the St.
Paul convention a letter giving a copy of
above resolution, asking for a statement of
the methods of business that prevailed in
their respective cities, what evils, &3.,

they had to complain of, and what reme
dies they had to suggest; to which circu
lar your committee have received in all 21
replies representing 17different cities. A
slight majority of these replies report that
the system of letting work to one con
tractor does fairly well. Almost all of
these favorable replies are, however, from
general contractors. On the other hand,
those who complain of this system are
sub-contractors, some of whom complain
bitterly —one going so far as to say that
the adoption of a resolution similar to
that offered by Mr. Sullivan, of St. Paul,
is necessary to prevent the exchange in'
his city from disruption. Only one sub
contractor (Mr. Snead, of Louisville)
thought the general contractors' system
was perfectly satisfactory; he thought
that as conducted in his city under the
rules governing the same adopted by the
Louisville Exchange, no complaint was to
be made—a copy of which rules was for
warded to us—and upan those rules is
largely based the code submitted by your
committee. The Louisville rules in turn
were largely based upon those adopted by
your convention held in Cincinnati in
1888.
Your committee further wish to say that
they do not present this code as being a
perfect one; as being one which will pre
vent all of the evils and wrong practices
complained of. The majority of your
committee very frankly admit that they
doubt if sub-contracting and sub-bidding
can be earned on, under any code that can
be devised, in a way that will be satis
factory to all concerned. The majority of
your committee have tried, in preparing
this code, to eliminate their individual
preferences for direct contracting, which
the majority of your committee frankly
admit they believe is the proper way the
building business should be carried on;
and these remarks are only made because
they are very unwilling to be understood
as being in favor of the idea that the best
way to carry on the building business is
that of sub contracting; they simply pre
sent this code as the best they have been
able to devise up to the present, time
where the building business is conducted
on the sub contracting plan.

REPORT.
1. A principal contractor having been
awarded a contract involving sub-contracts,
his estimatehaving been baseduponsubesti
mates,shouldaward thesaid sub-contracts to
the lowestsolicitedbidderswhosebidswerere
ceived by him prior to his having madeout
his own bid, andshouldnotify thesubbidders
that their estimateshave beenacceptedor re
jectedassoonasthecontracthasbeenawarded
to him, promptnessupon the part of the con
tractor in notifying the sub-contractorsof his
acceptanceof their proposalsbeingessentialto
the proper compliance of this rule. And
should a principal contractor receivea sub-
estimateunsolicited,heshould not be consid
eredunderobligation to usethesaid bid, even
if it bethe lowest,but he mustnot reveal the
bid, nor use it in any way to influenceany
other party.
2. Sub-contractorsshouldavoidleavingtheir
estimatesin architects'offices,whenthey are
receivedthoresimply asan accommodationto
and for the information of principal eon-
tractors. By suchaction there is danger that
bids may becomeknown to competingsub
contractors before estimatesare closed,and
that theymaybedisclosedto thegeneralcon
tractor without the knowledgeor consentof
thesub-contractor.
3. Paymentsshould be made by the con
tractor to the sub-contractorson account as
the work progresses,final paymentto bemade
whenthe sub-contractor'swork is completed
and acceptedby the owner or his authorized
representative,and should not bedelayedun
til theentire building iscompleted.
4. Any onedetectedin trading onanyof the
sub-bids,whetherthey be solicited or unsoli
cited, or however knowledge of thom may
havecomeinto his possession,shouldbe liable
to forfeiture of membership,censureor sus
pension,or fine of not less that $10,or more
than $50,as theBoard of Directorsor General
Exchange of which he is a membermay di
rect.
5. A contractor havingobtainedwork upon
bids received from sub-contractors, has re

ceived from those sub-contractorsvaluable
considerations,for which properremuneration
should b» given : the proper remuneration
beingthe awarding to said sub-contractorsof
their respectivesub-contracts: andthedamage
to the sub-contractorsfor failure of the con
tractor to make such awards should be esti
mated at the liquidated damagesof not less
than 10per cent, of the amount of their re
spectivebids ; thepayment of thesedamages
by the contractor not necessarilyto relieve
him from being disciplined by his exchange
for dishonorableconduct.
0. To bring this codeat onceto theattention
of thoseinterested,andto preventit frombeing
forgotten,or its rules from beingoverlooked,
eachexchangeshould prepare and furnish to
its sub-contractor members envelopeswhich
shouldhaveon their facesthe nameof theper
sonusing them,to whomgiven, the nature of
the work bid on, and building uponwhich said
work is to be done, and also the following:" This bid is madewith theunderstandingthat
if this is the lowest solicited bid receivedby
you beforeyou put in your bid for the work
to which this pertains,andyou getsaid work,
you are to make a contract with us for our
part of this work at price namedtherein, im
mediatelyyou receiveyour contract. Liquid
ateddamagesfor failure of this agreementby
you to beestimated at ten (10)per cent, of
amountof inclosedbid; if this is not agreedto
by you. this envelopeto be returnedto us un
opened" The useof this envelopenot to be
obligatory upon the sub-contractor, and his
failure to use it not to debar him from the
benefitsof these rules; but it is advised that
theseenvelopesbe usedoften enough to pre
vent theessentialparts of this codefrom being
forgotten.
7. No contractor shouldassumethe risk of
taking an entire contract, embracingwork to
be done by sub-contractors,without adding
sufficient percentageto the various sub-con
tractor's bids to pay him for therisk he as
sumesand the troublehewill necessarilybe
put to.
8. The declining by a sub-contractorto g3
upona generalcontractor's bond shall not be
a proper reason for thegeneral contractor to
decline or refuse to award to said sub-con
tractor a ccntract that by this codeproperly
belongedto him.
9. This association recommendto all affili
ated bodies that theypass properrules to en
able them to discipline their membersfor
violation of this code in their dealingswith
membersof affiliated bodies,as well as with
membersof their ownexchange.
10. Any memberhaving work to let should,
as far as consistent with businessprinciple,
deal only with membersof his own or an
affiliated.exchange,and shoulddo all in his
power to forward their interests.
11. Whenit is necessaryto cut or changethe
work of onemechanicin the placing of the
work of another,thenthesaidcutting shall te
donebythemechanicwhosework issochanged
or cut, hebeingpaid therefor by themechanic
whosework madethe saidcutting necessary.
12. To properly enforce this code,each ex
changeshould have a rule about as follows :
Any memberof this exchangewho shall be
guilty of unfair, dishonest,or unbusinesslike
conduct in the transaction of any business,
either in competitionfor work or material, or
refusal to comply with a contract; according
to the termsthereof, or by declining to enter
into a contract after the same has been
awarded to him, shall be deemedguilty of a
violation of the rules of this exchange,and if
after a fair trial hi shall be so adjudged,be
shall be liable to suspensionor expulsion.

SUGGESTIONSMADEBY THE DIRECTORSAT
THE MID-TEAR MEETING.

Suqg'stedAmendment to Article 1.—When
the contractshall have been executedby the
generalcontractor with theowner, heshould,
without unnecessarydelay, executea contract
with the sub-contractor; and the sub-con
tractor should require the same,and should
not considerthat his bid is fully accepteduntil
suchcontractbeexecuted.
SuggestedSubstitute for Article 2.—The

Eractice
of leavingestimates for portions of

uilding work in architects'offices,to l»eused
assub-estimates,is a dangerouspractice,and
shouldbe severelycondemned. The practice,
by generalcontractors,of soliciting estimates
from subcontractors, who, at the sametime,
leaveestimatesfor thesamework in thearchi
tects'offices,shouldalsobeseverelycondemned.
When bidsare submittedin architects'offices,
or to theowner,for portionsof building work,
they shouldbe consideredas direct estimates
only.
No amendmentssuggestedto articles 3, 4
and 5,
Suggested Substitute for Article 6.—To
bring this codeat onceto theattentionof those
interested,and to prevent it from being for
gotten,or its rulesoverlooked,eachexchange
shouldpreparecopiesof saidcodeof practice,
printed in large type, and posted consptcu-
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ously uponthewalls of theExchange,where
they canbereadily referredto byall members.
Copiesof the codeshould be freely furnished
to all contractorsandarchitects.
No amendmentssuggestedto articles7, 8,9,
10,11and 12.
Owing to the length of the discussion
on the report of the Committee on Sub-
Contracting, the report of the Committee
on Builders' Surety Company was received
and discussion thereupon was postponed
until after the report of the Committee on
Arbitration, which was set for the first
thing Wednesday morning. The meeting •

adjourned.

Wednesday, September H4, 1890.

The first business of the morning was
the reading of the report of the Commit
tee on Arbitration. At the close of the
reading of the report and before a motion
to receive the paper could be put to the
meeting, a lengthy and somewhat warm
discussion took place as to the exact prov
ince of the committee in respe.'-tto arbi
tration. The discussion continued upon
what constituted matters of mutual
concern that were subject to arbitration,
until afternoon. The report was finally
received as a whole as substantially the

report to be offered at the next conven
tion, and is as follows:

Report of CommitteeonArbitration, as sub
mitted to theMid- Year Meetingof theDi
rectors and Standing Committeesof the
National Association of Builders.
The committee appointed at the last con
vention of the National Association ot
Builders to prepare a form of arbitration,
offer to the directors of the National As
sociation assembled in mid-year meeting
the result of their deliberations thus far,
which is substantially the form in which
their report will be presented at the next
convention.
The committee eall attention to the fact
that one of the fundamental points of the
Declaration of Principles of the National
Association recites that "employers in
the building trades should recognize that
there are great opportunities for good in
associations of workmen, and while op
posing and condemning improper methods
and action upon the part of such associ
ations, they should still be ready to aid
and assist them in all just and honorable
purposes."
It is therefore the manifest duty of the
National Association to recommend to its
filial bodies a definite method of arbitra
tion in placeof the objectionable methods,
or lack of method, heretofore existing, and
which shall fully recognize the rights of
both employers and workmen.
It is possible and desirable for employ
ers and their workmen to unite in estab
lishing a method by which the interests
of workmen and the interestsof employers
may each receive just consideration, and
through which the relations of each to the
other may be harmoniously adjusted.
To secure the establishment of such a
method it is absolutely necessary that
there be associations of employers and as
sociations of workmen, to act asauthorita
tive bodies in the premises, in order that
the action taken may represent as fairly
as possible the collective interests of both
parties, and in order that the practices
recommendedmay, through them, be more
generally adopted.
No association desiring recognition as
an authoritative body should, either in
its form or organization or through its by
laws, rules or practices, attempt to inde
pendently or arbitrarily control or influ
ence the action of others; but, recognizing
the rights of others, should adopt measures
that will lead to joiut consideration and

joint action in all methods of mutual con
cern.
Associations established on the princi
ples above expressed should be heartily
encouraged, all persons eligible thereto
should be urged to join, and every legiti
mate effort made to convince them that it
is their duty to unite with their fellows in
all honorable methods for the establish
ment and maintenance of just and proper
practices among themselves and in their
relations to others.
In harmony with these views, your com
mittee offers the following draft of a form
of organization of a joint committee,
which they believe to be applicable for
the use of any and all ol the various
branches of the building trades, and offer
it as an honorable plan, which filial bodies
may safely recommend to employers and
workmen in the building trades for the
peaceful settlement of all matters of
mutual concern.
Your committee recommend that all
filial bodies be urged to present this sim
ple plan to the various trades represented
in their bodies, requesting their various
special trades to organize, if not already
organized, and then offer this plan to the
organizations of workmen in their trades
as the basis for a mutual agreement and
understanding which shall prevent all fur
ther disputes.

AGREEMENT.

For thepurposeof establishinga methodof
peacefullysettlingall questionsof mutual con-
era, (Name of organi
zation of employers)and
(Nameof organizationof employees)agreethat
no such questionshall be conclusively acted
upon by either body independently,but shall
be referredfor settlementto a joint committee,
which committeeshall consistof anequalnum
ber of representativesfrom each association:
and also agreethat all such questions shall
besettledbyour own trade, without interven
tion of any other trade whatsoever.
The partiesheretoagreeto abideby the find
ings of thiscommitteeonall mattersof mutual
concern referred to it by either party. It is
understoodand agreedby bothparlies that in
noeventshall strikes and lockoutsbe permit
ted,but all differences shall be submittedto
the joint committee,and work shall proceed
without stoppageor embarrassment.The joint
committeeabovereferred to is herebycreated
andestablished,andthefollowing rulesadopted
for its guidance:

ORGANIZATIONOF JOINT COMMITTEE

1. This committeeshall consist of not less
than members,equally divided between
the associations represented, and no action
shall betakenby thecommitteeunlessthe full
numberof eachdelegationbe present.
2. The membersof this committeeshall be
appointedby their respectiveassociations,not
later than the day of Decemberof each
year. Vacancies occurring in eitherdelega
tion to be filled by remainingmembersof such
delegation.
3. The duty of this committeeshall be to
considersuchmattersof mutual interestto the
employersand the workmenasmay beregu
larly referred to it by eitherof the parties to
this agreement,transmitting its conclusions
thereonto eachassociationfor itsgovernment.
4. A regular meetingof thecommitteeshall
be heldnot later than the day of Decem
ber of eachyear, at which meetingthe special
businessshall be the fixing of the hours of
labor and the rate of wages for the ensuing
year. At this meeting,also,a codeof practice
to be observed by workmen and employers
shall be adopted, covering all points upon
which the interestsof the two partiescomein
contact.
5. Special meetings shall be held when
either of the parties nereto desire to submit
any questionto thecommitteefor settlement.
6. For the proper conduct of business,a
chairmanshall bechosenat eachmeeting,but
he shall presideonly for themeetingat which
he is so chosen The duty of the chairman
shall be that usually incumbenton a presiding
officer.
7. A clerk shall be chosenat the annual
meeting to serve during the year. His duty
shall beto keeptrueandaccuraterecordof the
meetings,transmit all findingsto theassocia
tions interested,and attendto theusual duties
of the office.
8. In voting, a majority of the committee
shall rule. In caseof a tie vote,an umpire,
selectedaccording to rule 9, shall cast thede
ciding vote.

9. To providefor possiblecasesof failure to
agree,the committee, immediately after or
ganizing, shall choosean umpire, to becalled
uponto servein casesof tie vote.
This umpire shall be,preferably, a judge of
someoneof the higher courts, if the matter
in consideration be important enough to de
mandsucha selection;but in any eventsome
disinterestedperson,in no way connectedwith
the building trades,and his vote shall be con
sideredfinal and binding.
10. No amendment shall be made to this
rule except by concurrent voteof both par
ties.

Afternoon Sestion.

The first business was the consideration
of the report of the Committee on Build

ers' Surety Company. There was consid

erable discussion, and the result of the-

same appears in the report as printed
herewith.
The original report on the Builders'

Surety Company, as considered by the
Committee, appears first in the following;
next succeeding are the amendments and

changes deemed desirable by the com
mittee, and hist in the report are the sug
gestions offered by the directors :

Report of Coniinittee on Builders' Surety
Company, as submitted to theMid- Tear
Meeting of the Directors and Standing
Committeesof the National Association
of Builders.

The committee appointed at the last
convention to establish a surety company
beg leave to report to the mid -year meet
ing the following, as substantially the re-
poit they will feel obliged to offer to the
next convention. The plan as originally
proposed presents certain serious defects,
and a revision seems, to the committee,,
absolutely necessary before, the company
can be established.
The committee were instructed to apply
for a charter, but in view of the very sub
stantial changes which seem necessary
have deemed it inadvisable to take that
step uutil the changes proposed have been
authorized by the National Association.
The committee have prosecuted their in
vestigations with the assistance of an ex
pert in such matters, aud from the best
approximations possible believe that a
company ot this kind, successfully estab
lished, would be a great advantage to the
general building fraternity.

ORIGINAL REPORTSUBMITTEDTOTHE ANNUAL
CONVENTION,JANUARY, 1890.

1. The title of the companyto substantially
cover thefact that it is a Builders' National
Insui ance.Security andGuaranteeCompany,
and that it is under the patronage and direc
tion of the National Associationof Builders.
2. Its stock to be limited to say 250,100'
shares,at a par value of say $4per share.
3. Thesesharesof stock to be issuedonly to
members(eitheractive or -honorary) of bodies
affiliated with theNational Association,and if
found practicable to the said filial bodies
themselves,thus insuring a holding composed
of contractorsin the various building trades
or personsengagedin similar "pursuits.
4. At least100,000sharesto beheld in trust,
to allow for apportionment as follows : Each
filial bodyof the National As-ociation. which
maintains its connection therewith by pay
mentof theyearly duesrequiredby thntbody,
to beallowedand apportionedon thebooksof
the companystock at the rate of five shares
for each memberof the said filial bodv, as
shown by their payment of the annual per
capita assessmentto the National Association,
the same to beadjusted annually. This ap
portionment to be without payment of the
value of thestockby the said filial bodies,but
the certificatesof said stock to beheld in trust
for their benefit. Dividends ac?ruing on the
stork thus apportioned ft) filial bodies to be
paid over to themthrough thenational treas
urer.
5. Filial bodiesin goodstanding, which are
soincorporatedasto permit them to hold per
sonalproperty,to bepermittedto jTurchaseand
hold stock, if any beavailable, in addition to
that apportionedasabove mentioned,limited
in extentto an equalnumberof sharestothose
soapportioned,uponconditionthat saidshares
be non-transferable,and that upon failure to
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maintaintheir standing in theNational Asso
ciation, they to relinquish the said sharesto
thecompanyat a price not greaterthan paid
(or the same.
C. The Board of Directors of the companyto
always include the directors of the National
Associationnamedat eachannual convention
by the filial bodiesas their representatives.
7. The officersof the companyto always be
members (presentor past) of filial bodiesof
theNational Association.
8. There to be a central departmentof the
companyfor thegeneralconductof their busi
ness. UDder the direct managementof their
president, general secretary and treasurer;
thereto bealsodepartments,with definiteter
ritory and jurisdiction, each managedunder
the general laws and rules of the company,
through a vice-presidentas head of the de
partment.
9. In thearrangementof rates of premium
to partiesapplyitig for insurance or bonds in
appreciabledifferenceto be madein favor of
thosewhomaybemembersof filial bodies.
10.The booksaud affaireof the company to
beopenat any and all times to the inspection
of a regularstandingcommitteeof theNational
Associationappointed annually for that pur
pose.

AMENDMENTSSUGGESTEDAS DESIRABLEBY
THE COMMITTEE.

1. "Thetitleof thecompsny tobethe Build
ers' National Security and Guaranty Com
pany/' The former title being impracticable,
as it has beenascertainedthat certain States
prohibit insurance companiesfrom transact
ing two kindsof business.
2. "Its stock to Delimited to 10,000shares,
at a par valueof *10Uper share."
3. " These shares of stockto be issuedonly
to members (either active or honorary) of
bodies affiliated with the National Associa
tion, or to the said filial bodiesthemselves."
4. The committeeare of the opinion that
this sectionis not feasible,anddesireits elimi
nation.
5. The committeedesire to amend this sec
tion by omitting the words "in addition to
that apportionedas above mentioned,limited
in extentto an equalnumberof sharestothose
soapportioned."
6. The committeeconsider this impractica
ble,anddesireit bestrickenout.
7. No changedesired.
8. ." The businessof the companyshall bein
-chargeof a Board of Directors,consistingof
personsto beelectedat theannual meetingof
thestockholders,which board shall elect its
executive officers. They may appoint such
advisory boards in various sections of the
country as theymaydeem advisable for the
proper andefficient conduct of the business,
preferencein theselectionof suchboardstobe
given to personsnominated by filial bodiesof
-theN. A. of B. locatedin saiddistricts."
9. The committeeconsder this sectioninad
visable,anddesireits elimination.
10." The booksand affairs of the company
to beannually inspectedby a regular standing
committee of the National Association ap
pointedfor that purpose."

SUGGESTIONSBY THE DIRECTORSAT MID
YEAR MEETING.

1. No further changesuggested.
2. That its stockbe limited to 40,000shares,
at a par valueof $25pershare.
3. That this section be amendedto read,
*' Thoseoriginal shares."&c.
4. No further changesuggested.
5. That this section be amendedto read," Filial bodiesin good standing,which are so
incorporated as to permit thorn to bold per
sonal property, to be permitted to purchase
and hold stock."
6. 8 and9. No farther changesuggested.
10. That this sectionbe amendedby adding
the words, " by the stockholdersof the said
company.''

The committee were requested to take

the matter under further consideration,

:md be prepared to submit another report

to the next convention.
The president then made a few compli

mentary and congratulatory remarks rela

tive to the hospitality extended to the

convention by the Building Trades Club,

after which Mr. Grace offered the follow

ing resolution:
Ttesohed, By the Board of Directors of
the National Association of Builders, that
the secretary of the National Association
be requested to send a circular letter to the
president of the American Institute of
Architects, which is about to hold a con
vention in a neighboring city, <&c.(as

suggested in the recommendation of the
committee as reported this morning).
This resolution was, upon motion duly
seconded, unanimously adopted.
Mr. Blair: Before our adjournment, I
think it is meet and proper that weshould
make some recognition for the courtesies
extended to us by the builders of New
York, and for the use of these beautiful
quarters. I, therefore, move you, sir,
that the Board of Directors of the National
Association of Builders extend their
hearty ihauks for the use of this room of
the Building Trades Club, and the court
esies extended to us.
This motion, upon being duly seconded,
was carried unanimously.
The convention then, upon motion duly
seconded, adjourned sine die.

THE RECEPTIOM.
As had beenpreviously announced to the

delegates, they were tendered by the
Building Trades Club on the evening of
the 24th, after the conclusion of the busi
nessof the meeting, a most delightful and
entertaining "informal reception." The
rooms of the club, which are particularly
convenient for their purpose, and are so

arranged that they can be thrown into one

long apartment, were profusely decorated
with flowers, and about the rooms were a

sufficient number of small tables to seat
the guests.
After a very agreeable reception, which

lasted until about 9 o'clock, the tables
were spread and the reception transformed
into an "informal banquet." Much credit
is due the House Committee of the club
for the exceedingly pleasant manner in
which the evening passed off. To add, if
possible, to the enjoyment of the occasion,

the visitors had the pleasure of listening

to some particularly good declamation,

serious and comic, by two young members

of the club, who were introduced by Mr.

Stephen M. Wright, general secretary of

the committees on the coming convention.

After the coffee had been passed, Mr.

Marc Eidlitz, president of the club, made

a few remarks alluding to the work of the

meeting, and bidding all a hearty wel

come to the club and New York at the
time of the next convention in February.

Mr. Sayward gave a short resumeof the

purpose and what had been accomplished

by the first mid-year meeting, and the re

mainder of the evening and until a late

hour was devoted to pertinent remarks by

various members of the New York Ex
change and directors upon the important

topics of the time.

NOTES.

The following namedgentlemen,30 in all,
werein attendanceat the mid-year meeting:
President John J. Tucker, of New York ;
First Vice-President Arthur McAllister, of
Cleveland: Second Vice-President Anthony
Ittner, of St. Louis ; Secretary W. H. Say-
ward, of Boston; George Mann, Baltimore :
J. Arthur Jacobs, Boston ; Samuel Karquhar,
Boston ; E. F. Cook, Buffalo ; Jamss A. Mil
ler, Chicago ; Lawrence Grace, J. Milton
Blair and R. H. Jenks, of Cincinnati ; S. P.
Snead,Louisville ; Clifford Chase,Milwaukee;
Marc Eidlitz, New York ; Richard Smith,
Omaha ; Wm. Harkness, Jr., Stacy Reeves
and David A. Woelpper, of Philadelphia ;
Daniel M. Mannix, Portland ; J. S. Hudson,
Providence ; T. J. Hamilton and A. Rasner,

Pittsburgh ; W. H. Gorseline, Rochester; T.
J. Kelly. St. Louis; E. E. Scribner and J.
W. Makinson, of St. Paul ; C. F. Wiseboon,
Jr., Syracuse; Thomas J. King, Washington;
A. S. Reed, Wilmington ; H. W. Eddy, Wor
cester.

The motionmadein the meeting requesting
the secretary to procure and distribute any
publications relating to the Philadelphia
Trade Schools had already been anticipated
by thepresentationin thesecolumnsof all in
formation relating to theseschoolsas fast as
available. Full and complete description of
their workings, a copy of the pros|iectusand
all that would beof benefitto other exchanges
desirousof undertakinga similar project have
beengiven in The Builders' Exchange.

The return of Mr. John S. Stevens,ex-pres
ident of the National Association, to his home
in Philadelphia, after an extendedtrip in for
eign lands, was appropriately celebratedby a
reception and banquet tendered him at the
Master Builders' Exchangeby bisfellow mem
bers of that association. During his absence
Mr. Stevens very kindly kept his friends of
the Nntional Association informeduponmany
of the interestingincidentsof his trip, through
the mediumof lettersprinted in The Builders'
Exchange, and arrived safely homeon the5th
inst.

On the occasionof the reception the rooms
of theMaster Builders' Associationwerebeau
tifully decorated with flowers and green
plants,and an excellentorchestraaddedmusic
to the pleasure of the entertainment. The
banquet,judging from the beautyand artistic
appearanceof the menu, and a knowledgeof
theability of the Philadelphia builders to pro
vide a thoroughly enjoyable entertainment,
must havebeena delightful affair. The toast
" Our Guest" was responded to by Mr.
Stevens,who expressedthe utmost apprecia
tion of thewarmth of the greeting extended
him, and congratulatedthemembersupon the
improvements in the Exchange Building
which had takenplacedming his absence. He
proceededto give a short descriptionof his
trip, touchingupontheprincipal pointsvisited
and themostinterestingoccurrences.

The Rev. H. B. Rominger,of East Portland,
Ore., who was a fellow traveler with Mr.
Stevens for part of the journey, related a
numberof incidentsof the trip.

The toast " The Future Greatness of the
Exchangeand Trade School " wasassignedto
Mr. GeorgeWatson, and wasdonefull justice
at his hands. The large number of guests
were all most delightfully entertained, and
separatedwith the feeling that another bond
of fellowship and fraternity had been estab
lishedamongthem.
The membersof the Master Builders' Ex
change of Worcester recently enjoyed their
annual outing. The day was spent at Lake
View, and wasone of themost enjoyable oc
casionsin the historyof the exchange. After
theafternoonhadpassedandanamusinggame
of baseball hadbeenplayed themembersand
guestssatdown to an ample and excellentre
past. There were a number of toasts
proposedand repliedto by variousmembersof
the exchange. " The Master Builders' Ex
change" wasrespondedto by SecretaryJ. H.
Coggeshall,who gave a short history of the
association,and laid particular stressuponthe
importanceof full daily attendanceby mem
bersat theroomsduring the exchangehours.
Many othertoastsof local interestweregiven,
and when the party broke up. about 9.30
o'clock,all were very well pleasedwith the
result of theday'svacation.

The inhabitants of Ulm are very
proud of their cathedral, which is at last
completed, after having remained for nearly
500 years in an unfinished condition. The
cap stone, says Invention, has now been
put on what is now the highest building
in the world, the finial of the Ulm spire
being 530 feet from the ground. The ca
thedral is a very beautiful one, in pure
Geiman Gothic of the fourteenth century,
with a single spire, which stands in the
center of the west front, and covers a pro
jecting portal. This spire, with the
tower supporting it

,

is a magnificent
specimen of the unrivaled skill in stone-
cutting of the German masons of the later
Gothic period.
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W. S. Richards it Co , of Philadelphia,
Pa., have boon appointedagents for theprod-
uctsof theWhittier MachineCompany,of Bos
ton and New York. Among the contracts on
handmaybe mentionedone calling for three
hydraulicelevatorsfor the apartmentbuilding
at the corner of Eleventh and Pine streets,
Philadelphia.The building is 11stonesin ftight,
andtheelevatorwill run to the top story.
George W. Grove, 037 F street,
N. W.,Washington,I). ( '.

,

hasdevisedaf«rmof
agreementfor buildingwith bond,which seems
to meet a well defineddemand. It is a very
completeandclearlywordeddocument,pi Inted
on Japaneselinen bond paper,with neat red
double margin lines, specialseals,&c Dotted
rules are left at theendfor specialagreement,
alterations,for oldmaterials,corrections,Sk.

The Van Duzen Gas and Gasoline
Engine Company, Cincinnati. Ohio, have for
the pastyearbeenexperimentingwithgasoline
engines,with the result thnt they now have
ready tor the market a little engineof great
power,designedfor usinggasoline. It is a (i x

7 inch engine,occupying but very little floor
spaceandweighs8U0pounds. Themanufactur
ersstatethat it will run 100feet of shafting
and machinery,while it consumesfrom 5 toe
gallons of gasolineper day. Full information
concerning this engine and prices can bt ob
tained uponapplicationto thecompany.
A notice has been lesvED, under date
of September22,to the effect that theliim of
F. A. Requarth & Co.. composedof F. A.
Kequarth,H. W. Kcquarth ana H. \V Hueffcl-
mann,wasdissolveduponfhat date,bymutual
consent H. W. Hueffeimaun disposedof his
interest in the firm to William H. Meyers,
who,with t ho Messrs.Kequarth,will continue
thebusinessunderthe style and title of F. A.
Keuarth&Co.
The Stanley Rule and Level Com
pany, of New llritain. Coin., report tl at up to
the present time theyhave soldfully 15,000of
their Tool known by fhename Odd.Iols. and
are confident flat It is a device which is
likely to find its way into the kit of every car
penterin the conntiy. Elsewherein this issue
they announcethat until Christmasthey witl
send0}mail, postpaid, a sampleof this toot to
anyaddresson receiptof the retail price.
The Sidney Planing Mill Company
issueanannouncementto theeffectthat there
hasjust beencomplete d nt Lima, Ohio, a large
andconumdious lactory for the manufacture
of the Hill Mitling lllind. This building has
beenerectedandequippedwith a special view
to meeting the requirementsof the htriM;and
growing trade in the goods named,and the
comi anystatethat the factory has a capacity
sufficient to enabtethem to promptly fill all
orders. It is statedthat nothing morewill be
doneatSidney,and thnt nil future communi
cationsshouldbeaddressedtothe MonroeMfg.
and l.umbetCompany,Lima. Ohio.
The Gage Tool Company, of Vine-
land.N. J., aredistributing circulars illustrat
ing their Self getting Bench Plane, which is

claimedto combinetheadvantagesof bothiron
andwoodplanes. It is stated that the device
can be set for the finest work with the eyes
closed,theadjustmentbeingsuchthat the cut
ting iron may besetsquarewith the taceof the
plane,eventhough the cutter be not ground
square with itself. The throat is protected
from wearingbyanadtustableiron bit holder,
which extends through the plane. The com
panystatethat for BOdaysthcywill sendto any
carpenter a sampleof an excellentpencil and
copies of their circulars if in applyingtheap
plicantwill mentionCarpcntniand Building.

We have deceived from William P.
Walter'sPons.123aMarket street,Philadelphia,
Pa., an illustratedcatalogue of woodworkers'
toolsandfoot powermachinery.It is a volume
of over 260pages,profusely illustrated and

&

resenting ample descriptive letter-press,
irections are given how to order goods, as
well as how to makeremittances. Attention
is given to Auger Hits,Chisels,Clamps,Draw
ing Knives, Gougers, Hatchets,Planes,Miter
Boxes.Mules,Saws,TrammelPoints,Vises,Saw
Sets,Nail Punches, Drawing Instrumentsand
Levels. This is the eightheditionof thecom
pany's catalogueand isgottenup in a manner
which cannot fail to interest the trade. The
companymake a specialty of the latest and
most approved tools for all branchesof me
chanical trades, and carry in stock a full line
of machinists' and metal workers' tools,
lathes,JSc.
W. A. Heath, of 28 and 24 Walter
street, liinghamton, N. Y., has issued a poster
of largesizecontainingiltustrationsof someof
the miiny woodworking machinesmanufact
uredby him. The poster is sent out to the
tradewith the requestthat it be hung up in a

prominentplacefor reference. In addition to
illustrations of maehinr.-of various kinds, a

general view is shown of the works of Mr.
Heath, in llinghnmton,N. Y.
The Egan Company, of Cincinnati,
Ohio, ha\e Just beenawarded the contractto
furnish thewoodworking machineryr<quired
in the navy yard nt Norfolk, Va Among the
machinery included in this contract is n com
plete outfit ol planing, sash, door and blind
machines. The statementismadethat thecon-
tract was awaidedon the strength of recent
improvementsincorporatedin the machinery

turned out by this company,resulting in rapid
and satisfactorywork.

James B. Scott &0o., Pittsburgh, Pa.,
have just issued a verv neatlittle circular re
lating to guaranteedtin plate-. As they state
in a prefatory note, their object in offeringthe
pamphlet is a desireto present a few opinions
of representativerailroad engineersandarchi
tects, government experts and roofing con
tractors regarding the Scott Extra Coated
brandof roofingtin plate. Severaltestimonial
lettersareprintedin tae-simiie,andat theclose
of the pamphletdescription is given of the
Triumph handmadeandUraddockbrands.

The Niles Iron and Steel Roofing
Company,of Niles,Ohio,are distributing an il

tustratedcataloguedescriptiveof the special
tieswhich theyare furnishing thetrade. It is

a little pamphletof 12page9,bound in colored
paper covers,and presents a great deal of in
formationwhichwill be found useful to the
builder. Reference is made to thequality of
iron which isusedin the rooting turnedout by
this company,thestatementbeingofferedthat
it is box annealedand free from scale and
smoke. Attention is alsoinvited to the special
advantagesof thecompany'sKoll CapHoofing,
as well as to their Curved Iron for ceilings.
Areproof doors,shutters, &c. An announce
mentwhichthe companypresentselsewherein
this issuewill befound of generalinterest.

The Monroe Mfg. and Lumber Com
pany, who were recently incorporated with
W. H. C. Monroe,formerly of the SidneyPlan
ing Mill Company,Sidney,Ohio,as president,
aie now located in their newplant at Lima,
Ohio. They occupy a structure so situatedas
to affordexcellentshippingfacilities, themain
building being 84x Ho feet, and three stories
in hight. It is equippedthroughout with new
machinerydesignedespeciallyfor theproduc
tion ol the Hill Stidinglihnd and thePerfec
tion Window Screen,as well as for general
planingmill work. The poweris obtainedfrom

a 110horse-powerLane & UodleyCorlissengine
steam being supptiedby a IB x I'd Urownell
boiler. The heatinganddrying departmentis
locatedin a separatebuilding, two storieshigh,
18x 92feet in size,and supptiedwith a Sturte-
vnnt apparatus. The capacity of this depart
ment is ?ii',(K0feet of lumberperday. The en
tire plant is heatedbysteam.
Samuel Gompers, president of the
American Federation of labor, has issued a

noticeto the tradeandlaborunionsof America
to theeffectthat the tenth annualconvention
will beheldat C lausen'sHall. IltMiami avenue,
Detroit. Mich.. »n December 8 of the present
year. All national and international unions.
State federations,central labor aniens, tradesassemblies,localunionsandfederallabcrunions
which arc affiliatedtotlie AmericanFederation
ol Labor andentitledto icpies*ntaticn. are in
vited to sendtheir delegatesto thisconvention.
The circular containsother irfciniaticn which
is of gcneial interestin thisconnection.

The Korton Door Check and Spuing
Company,Boston,Mass.,direct the attention
of car)entersand buitdersto theNorton Door
Check, which they arepicpared to furnish on
shbrtnotice. This device is claimedto permit
the doortoelosewithout slammingorbreaking
theglass.
The Miller Lock Company, of Phila
delphia,Pa., statethat theyhaveincorporated
someimprovementsin their line of Champion
KeylessLocks, and that the combinationsare
madesosimple that anypersoncan put them
in placewithout the leastdifficulty. The dial
hasbeenenlargedandmadeas legible aspossi
ble. Each lock hasfour tumblersand is opened
on a combinationof threenumbers,thesecom
binationsall differingin a largeseries,andmay
be changedby the owner without taking off
the lock. Reference is madeby themanufact
urers to the extensive use of theselocksby
colleges,normal schools, armories, clubs anil
associations,wheretargenumbersare required

John T. Towsley, 226 Main street,
Cincinnati, Ohio, calls attention in another
partof this issueto theline of specialtieswhich
lie manufactures. Eeferenceismadeto Swing
Saws,WoodLathes,SteamGlueHeaters,Wood
FrameBenchesandTrucks of vaiious kinds.

C. E. Jennings & Co., of 79 and 81
Keadeand97Chambeisstreets.NewYork, state
that, havingpurchasedtheentire plant of the
Port Jervis Saw Works, including the real
estate,machineryand tools,they arenowpre
pared to executeorderson a full line of Hand,
Panel, Compass,Keyhole,Kitchen andButcher
Saws. Theyalso statethat theycarry in stock
a full line of Buck Saws.An interestingassort
ment of sawswill be found illustrated in their
advertisingspacethismonth.
The New York Trade Schools, on
First avenue,letweenSixty-seventhandSixty-
eighthstreets,NewYork, presentanannounce
mentelsewherein thisissuewhichwirl be found
of especialinterestto thosedesiring :i courseof
instructionin thebranchescovered by this in
stitution. '1 hecoursesin plumbing,houseand
sign paintingcommenceon December 3

.

and in
bricklaying, stone cutting and carpentry on
January 6. 1891.Evening instruction in plas
tering, biicklaying, plumbing, carpentry,
house,signand frescopaintingand blacksmith
woik isgiven from October22to April 1

.

We have received from the Jackson
Architectural Iron Works, 315East Twenty-
Eighth street.NewYoik, somevery interesting
photoprints of work recentlyexecutedby this
htm. These are in the form of plates,which

they are in the habit of sendingto their cor
respondentsin the senseof Illustrating such
work as they undertake. One of theserepre
sentthe iron constructionof theThird Avenue
Railroad Company'scar house. Others show
Wrought Iron BalconiesGrills, Railingsandodd
specimensof artistic wrought iron work. A
counter screen railing, executedfor theCana
dian Bank of Commerce,Toronto, an alumi
numbronzerail furnished to the Public Build
ings, Philadetphia; a view of the stairway in
theCambridgeHotel. Thirty-third streetand
Fifth avenue, New York: a wrought iron en
trancegateto theLincoln Building, New York,
andother interesting subjectsare found in the
collection beforeus.

The Murray & Porter Level Com
pany, Pittsburgh, Kan., are offering the trade

a Plumband Level to which attention is in
vited in anotherpart of this issue. Keferenee
is madeto the fact that in the construction of
thisdevicethere is nothing to break or get out
of order, and that it is a thoroughly reliable
Level.
In another part of this issue the New
EnglandArtistic Carvirg Company,621Albany
street,Boston, Mass.,direct attention to the
line of Architectural Turned Wood Work,
which theycarry in stock and can furnish to
order. The announcementIs of especialinter
est to cabinet makers and wood workers, to
whomacopyof the company'scataloguewill
be sentonapplicationto them.

A portable structure, composed of

a series of panels hinged.together in such a
way that theymaybe set tipand attachedto
form a portable building, constitutes thebasis
of a patent recently granted to Charles H.
Leonard,of Grand Rapids,Mich. This arrange
ment is saidto be peculiarlyadaptedfor use in
the construction of storm houses,or houses
whichareattachedto buildings for thepurpose
of protectingthem from cold in winter. One
of the objects of the invention is toconstiuct

a cheap, substantial and portable structure,
which can be readilyset up andattachedto a

building,andasreadily removedandfoldedfor
thepurposeof transportationor storage.

The Chambers Sash Lock Company,
with factory at New Britain, Conn.,ai d ware
house at 103Chambersstreet.New York City,
statethat a companyhavebeenformedfor the
manufactureof Chambers'Gravity SashLock,
andhavefittedup a plant, in whiehoperations
werecommencedon Monday.October20. The
company have equippedtheir buildings with
the latest improvedmachinery necessaryfor
theproduction of the ChambersLock, aridare
in a positionto handleorderspromptly. They
showelsewherein this issue a generalview of
the lock referredto.

W. J. Burton & Co., Detroit, Mich.,
aremeetingwith a steadyandgrowingdemand
for their F.astlakeMetallic Shingles, Conduc
tors, Gutters and Roofing Specialties,which
they manufacture. The demand for roofing
seemto be of a general character,and orders
are coming in from different sectionsof the
country,while the city trade is keepingpace
with its past recoro. Recent shipment*which
the company have made include points in
Ohio, Indiana, Itlinois, Missouri, Kentucky,
Georgia,Texas,Washingtonandseveralplaces
in Michigan.
THE AMERICAN INSTITUTE FAIR.
The American Institute Fair, which is now
in progressin this city, andwill continue until
the lastweekof November,presents a number
of exhibitswhichare of more or less interest
to those engagedin the building trade. The
Burlington Blind Company,of Burlington, Vt.,
and with New York office at 18 Corttandt
street, show the practical operation of their
Inside Sliding BlindsandScreensby me-msof
a small housewhich hasbeenerected for the
purpose. The DefianceScuttleLock Company,
of 157East Fifty-seventh street. New York,
displaya modelof the Defiancescuttle Lock,
designedto facilitate egressin caseof fire,and
of such simp(e construction that it can be
operatedby achild.
The D. FrisbieCompany,of 112Liberty street.
New York, showone of their Elevator Hoists
with elevatorIn position,whileGeorge Hayes,
71Eighth avenue.New York, has a small port
able house,illustrating the practical applica
tion of Hayes'Metallic Lathing, which adds to
the fireproof qualitiesof the building in con
nection..ith which it is employed.The Ducker
Portabte House Company, of 239Broadway,
New York, havealso onexhibition a modelof

a portable bouse,clearlyshowing the manner
of construction aud its appearanceafter the
sectionsare put together.
Another interesting exhibit is madeby the
StewartCeremicCompany,of 321Pearl street.
New York. The space is floored with tile and
wainscotedwith marbleslabs. Theexhibit con
sistsof a numberof patent SolidWhite (-'rock
ery Stationary Wash Tubs, fitted with nickel
plated faucets and highly polishedsupports.
H. A. Berry, of 39Dev street. New York city,
makesanexhibit of the Pr^scottDoor Hanger,
in connectionwith which no tracksor railways
are used. He also exhibits the Norton Door
Chci'kandSpriny.
The HerculesNovelty Mfg.Company.Albany,
N. Y.. show the Hercutes Folding Extension
Horse: Frank W. Gates.39 Dey street. New
York City, exhibits the Emery-GatesSectional
Ladders: A. C. Manning .V Co., 18 Vesey
st -eet.New fork, makean exhibit of theOtto
Gas Engine,and Charles E. Little 59 Fulton
str ;Ct, New York, showstheDetroit SureGrip
Stc •

',

Tackle Block, andsomeof the specialties
made by W. F. & John Barnes Company,of
RoeUford.Itl
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New York Architectural LeagueExhibition.

The Architectural League of New York
will give their sixth annual exhibition at
the Fifth Avenue Art Galleries, begin
ning Tuesday, December 23, and continu
ing for three weeks, closing January 10,
1891. The exhibition will consist of draw
ings, &c., not before publicly exhibited
in New York, representing as far as pos
sible the present style of architecture and
the allied arts. It will include archi
tectural designs embodied in plans, eleva
tions and sectiops or shown in perspec
tive; designs for decoration, furniture
and the like; photographs of executed
work, cartoons for stained glass, models
of executed or proposed work, sketches,
drawings and paintings of architectural
or decorative subjects and completed
work, such as carving in stone or wood,
wrought iron, mosaic, glass, &c. In con
nection with the exhibition will be the
fourth annual competition for the gold
and silver medals of the Architectural
League. The competitors must be resi
dents of the United States, and the draw
ings made in conformity with the regular
programme. Full particulars can be ob
tained of the secretary, Edward T. Hap-
good, 47 West Forty-second street, New
York City.

Openingof theTradeSchools.

The season is at hand when trade
schools open. The number of these insti
tutions which command attention by rea
son of the good work that they are doing
is far in excess of any other period in the
past. The opening exercises each year are
attended by a larger number of interested
citizens than ever before, and the classes
average more in number and are more
regular in attendance than formerly. The
trade school from being an experiment
has come to be an institution universally
respected and very generally supported by
both master mechanics and journeymen.
The period of uncertainty immediately
preceding the abandonment of the old ap
prentice system has happily come to a
close, and now employers everywhere
turn to the trade schools as being ade
quate for that education which the young
men of the country must possess in order
to fit them to be mechanics. The time
would seem to be near at hand when the
graduates of our trade schools will take
correspondingly high positions to those
occupied in the past by the graduates of
our technical schools, of our engineering
schools and of our universities. When
ever that time reaches us the condition of
the American mechanic will be far better
than it is now or has ever been in the past.
We are somewhat slow in getting our in

stitutions established and in running or
der, but when the mill once commences
grinding the product will be of no uncer
tain quality, and the supply will be fully
up to the demand.

Architectural Competitions.

Many architects throughout the coun
try are opposed to the usual system in
vogue of architectural competitions. They
do not believe that as managed they re
sult in the best designs nor in securing
the best talent for managing a given
building. They also feel that by this
plan an immense amount of labor devoted
to the preparation of designs and sketches
goes absolutely without remuneration.
The question of a remedy for the evil has
been variously discussed in the different
architectural papers, and its agitation
has not been without its effect. Com
petitions at the present time are very
frequently conducted in accordance with
methods radically opposed to those which
formerly obtained. It is not uncommon
now that a number of architects are in
vited to submit plans for a certain build
ing upon the understanding that each
competitor, except the successful con
testant, shall be paid a certain amount in
cash. The one who submits the preferred
design is to have the management of the
work, and be paid for same at regular
prices. While the amounts offered in
cash upon this plan seldom equal a reason
able payment for the work done, it is yet
satisfactory, because it emphasizes, the
good intentions of those having the work
in charge. A competition conducted as
competitions are ordinarily managed is in
effect a lottery, and one architect, talking
upon this point a short time since, was so
strong in his expressions as to say that
under the lottery law passed by the last
Congress he hoped architectural compe

titions could be suppressed. This is an
extreme view, no doubt, but it shows in
what repute architectural competitions
are held at the present time.

Reviewof theTear'sBuilding Operations.

The builders of the country are just fin
ishing up what has been one of the most
satisfactory building years, in some par
ticulars, that they have experienced in a
long time. The building operations of
the country have been well distributed,

involving new edifices of all kinds, and
have been so managed as to keep the rank
and file of builders and mechanics busy
from the commencement of the season to
its close. During the progress of the year
therehave beensomedisturbances in build
ing lines on account of strikes and misun
derstandings between employers and em
ployees. But, after all, these have re
sulted in far less embarrassment to the in
dustry than the general public has sup
posed. The prospect ahead is for the con
tinuation of the present hopeful condi
tions during another year. So far as can
be judged at this time, there will be a de
mand for new buildings for 1891fully up
to that which has prevailed during 1890.
From surface indications, it is fair to as
sume that labor matters may be expected

to exert a less injurious effect in the
future than has been the case the past
year. Many of the points in dispute have
been settled, and employers and employees
are working together upon a new basis
far more satisfactory than that which pre
ceded the present understanding. There
is one condition to which the builders will
have to adjust their business in the near
future, and that is the changes in prices
produced by the new tariff law. Certain
building materials are likely to be higher
in the near future than they have been in
the past. On the other hand, certain
other materials will likely be lower than
heretofore. Perhaps, after all, the changes
produced by the artificial conditions of
recent legislation are no more radical in
their effect than those which are fre
quently brought about by other causes.
The larger part of the material entering
into any building is of local supply, and
therefore builders have less occasion to
take a broad or national view of the situa
tion than those in many other lines of
trade.

The Late Flurry in the Financial World.

As we go to press with this issue
of Carpentry and Building, the finan
cial world is recovering from one of
those rude shocks which occur at ir
regular intervals and which are very
generally known as "panics." In this
casethe results havenot been nearly so dis
astrous to business interests at large as
those which have followed similar compli
cations in the past, and yet enough has
occurred to put every one to thinking
about money matters and financiering.
Various opinions are current as to the
cause of the difficulty. The practical
failure of one of the largest and most noted
financial firms in the world, with head

quarters in London, would seem to indi

cate that much of the trouble has grown
out of the particular line of investments
or securities with which this firm's busi
ness has long been prominently indentitled -

As storms in the natural world come from
sudden changes in temperature, from the
rarification of the air in one place causing
heavier and colder air from another part
to rush in, so in the financial
world storms occur from sudden
fluctuations in values, sudden withdrawal
of deposits, and even from sudden changes
of opinions as to the real worth of dif
ferent things. Illustrations of all this are

easily pointed out. The heavy load of
South American securities which the

Barings carried, on account of the peculiar
financial methods characterizing the gov
ernments alluded to, in all probability lie
close to the bottom of their difficulty, and

yet this is only one of several causes
which have co-operated to bring about the
crisis. London is

,

in a peculiar sense,
the financial center of the world, and what

occurs there affects all the other money
centers. But ,in New York we have our
own difficulties to contend with as well,
and what with the disarrangement of
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values growing out of the various changes
which have recently occurred in this

country, for which, to a certain extent at

least, the recent tariff legislation is res

ponsible, with liquidation in progress in
various directions and refunding and re

investing also going forward, the strin
gency in London has made, things very
bad for weak banks and overloaded
brokers as well.

A Panic Averted by the Banks.

However, we did not set out to write a

history of what has recently occurred, but
we do want to point out one or two things

which, in our estimation, are of the most

encouraging character, and which, per
haps, have served to make the present
panic of shorter duration than any other
which has ever occurred. We refer par
ticularly to the united action of the New
York banks, through the Clearing House,
in standing beside any solvent institution
which needed help. We refer also to the

arrangement which was made for taking
care of the Barings in London, and to
which even the great Bsnk of England
became a party. This union of solvent
financial institutions to resist the ravages
of a panic is in every way commendable.
Such methods have been tried to a limited
extent in the past, and have always proved
advantageous. Speaking on this point,
one of the daily papers sums up the situa
tion in the following suggestive sentences•
" The ability and courage with which the
banks on both sides of the water have'
come to the aid of the threatened money
markets is proof that commercial systems
and customs have greatly advanced in the
course of the last quarter of a century. A
panic has been averted by the banks,
which have put their resourcesat the com
mand of the business interests that were in
danger. In other words, business men
have stood together, recognizing that the
cost of preventing a panic is less to all
honest dealers than the cost of recovery
from one. Wall street, with this aid, has
shown marvelous strength. Twenty years
ago a mere rumor of the embarrassmentof
the house of Barings would have ruined
hundreds of brokers and bankers, and
would have carried disaster into every
business quarter of the country. The dif
ference between now and 1878, when Jay
Cooke's failure brought on ageneral panic,
is wonderful."

Honey for the World's Fair.

An important question for the people Of
Chicago, which was settled at the election
on the 4th ult., was one wholly outside of
partisan politics and strife for office. A
constitutional amendment had been sub
mitted for ratification to the people of the
State of Illinois, empowering the city of
Chicago to issue bonds for $5,000,000 to
aid the world's Fair of 1893. This action
was rendered necessary, as Chicago had
already borrowed for other purposes up to
the full limit of its municipal privileges
under the State constitution. The vote
on this question was overwhelmingly
in favor of enabling Chicago to raise
the $5,000,000 desired. There is no

doubt whatever that the City Council

will act promptly with this permission

given them and that the World's Fair can

therefore be said to have been put in

possession of ample funds to make the ex

position a grand success. The subscrip
tions from individuals and corporations
were in excess of $5,000,000, so that

that there will be more than $10,000,000
available. It is worthy of mention in
this connection that the political mana

gers of the several parties adopted a

shrewd scheme to get a full vote on this

question, and also to insure a favorable

vote. All the tickets, so far as now
known, were printed "for the constitu
tional amendment," instead of being

printed, as is usually the case, " for " and
"against," and leaving the voter to exer

cise his choice by crossing out one line.

Many voters in such cases leave both

stand, not comprehending their purpose,
and thus rendering their vote nugatory.
Few voters would take the trouble to

write " against " instead of " for " unless
they were bitterly hostile to the scheme,
and that is not the case in Chicago and

throughout Illinois, the sentiment being
practically unanimous not only of having
the World's Fair, but also of giving it the
proper financial support.

Profit Sharing.

Profit sharing with employees appears
to be growing steadily in favor among
manufacturers. Another large Chicago
establishment announced its adoption last
week. Of course the milennium has not

yet dawned, and a new dispensation cannot
be predicted merely becausesomeconverts
have been made, but it is certainly grati
fying to note the increasing disposition of
employers to cultivate pleasant relations
with their workmen. And in no way can

pleasant relations be cultivated with a
surer prospect of getting a good crop than

through the agency of a substantial pecuni
ary benefit. This does not imply merce
nary motives on the part of a workingman
any more than in the case of any other
class of people. All are striving for the
mighty dollar becauseof the advantagesto
be gained by its possession. Profit sharing
must necessarily make a workman take
a deeper interest in the operations of the
concern employing him than if he merely
received the market rate of wages, no
higher and no lower than those paid in
other works around him.

Ventilation in the Autumn.

More thought is given to the subject of
ventilation during the fall and early winter
than at any other time of year. We do
not mean that professional sanitarians an
nually await this season to study the laws
of ventilation and give no attention to it
during the remainder of the twelvemonth,
but rather that the public at large are now
forced by considerations of health and
bodily comfort to thoroughly consider the
best meansof obtaining fresh air. In the
summer time windows and doors are wide
open and the air circulates freely through
stores, offices, street cars, boats and all
other stationary and moving enclosures,
but with the first coming of cold weather

down with a bang go the windows, and
slam go the doors, and the poor imprisoned
people immediately begin to suffer from
drowsiness, nausea, headache, faintness,
and all the other ills that attend the

breathing of foul air. This brief season
between summer and winter is the most
trying in the whole year, and is much
worse than the corresponding period in
spring, for by the latter time people have,
in a measure,becomeaccustomedto breath
ing obnoxious gases of all sorts, and fur
thermore, artificial heat is continued till
summer's warmth arrives, and so makes it
possible to open windows in the inter
mediate time of cool weather. But in the
fall all this is different, for heat from fur
naces, stoves and boilers is economized
till the last moment, and in the meantime
every cool air entrance is kept hermeti
cally sealed lest some one suffer from a
chilly draft. When winter really arrives
the conditions become more wholesome.
The furnaces and indirect radiators de
liver large volumes of fresh air into the
rooms and apartments, and even where
direct heating systems are employed the
plentiful supply of heat renders window
and "door ventilation possible without at
tendant discomfort.

SomeIlly-Ventilated Places.

Amateur and professional sanitary en

gineers are continually improving the con
dition of buildings, so far as ventilation
is concerned, and though there is much to
be wished for in the way of further ad

vance, there is also much to be thankful
for in what has already been accom

plished. But unfortunately the traveling
public has no reason to be satisfied with
what has been done to provide them with
fresh air in cars and steamboats. We ven
ture to say that George Washington, in all

his stage riding, never suffered such dis
comforts in breathing as many a poor
drummer suffers every winter in the lower
berth of a sleeping car; while Thomas

Jefferson, journeying on horseback, could
not have imagined what his" followers

would for his sake endure in crowded
horse cars going to and from political
gatherings on rainy October nights. In

the winter time a stuffy sleeping car, the
cabin of a crowded ferryboat, and a horse
car filled with steaming humanity are

three places that .do little credit to our

boasted knowledge of hygiene and the

progress in material comforts that this

century is generally acknowledged to have
brought about. There are, to be sure,
several difficulties in the way of ventilat
ing cars and cabins, but none of them
appear to us insuperable and we look for
the time when the traveler will be furnished
with an abundance of sweet air to breathe
and will not look forward to his journeys
as a period of enforced discomfort. Per
haps the reason that so little has beendone
to ventilate vehicles and boats is that those
who suffer from the bad smells and lack of
air have borne their miseries in silence.
A city resident is, as a rule, only in a
horse car a few minutes each day, and so
does not think- it worth his while to
grumble, but were he to regularly spend
half the day riding about town he would
be more apt to protest against the horse
car company's indifference to the laws of
health. So it is with this as with many
other abuses that are permitted to survive;
the large aggregate amount of discomfort
is distributed over so many that no one
feels called upon to work for reform ;
everybody's business being nobody's busi
ness.
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HOUSE IN ELIZABETH.
IN
THESE COLUMNS some months located in a Western city, and showed, by tect, of that place. The elevations, floor
sincewe referred to the pleasing effects means of a supplemental sheet, someof the plans and details, which are given upon
produced by the erection upon a street designswhich wereemployed. In the pre»- this and the following pages,apply to the

of houses which, in their external features, ent issue we have pleasure in showing upon first of the row of houses shown on the
plate, while those of the second house in
the row will be given in our next number.
Referring to the house now shown, it
will be seen that provision is made for
three large rooms upon the first floor
besidesa hall, which is fitted with an open
grate, adapting the apartment for use as a
reception room, if desired. The parlor and
dining room are connected by means of

First Floor. SecondFloor.

Scaleof Plans, 1-16Inch to the Foot.

A House in Elizabeth, .V. J. (For Perspective, View See First House in Supple
ment Plate.) D. B. Procoost, Architect.

Attic Plan.

folding doors, while access to the kitchen
from the dining room is secured by means
of a butler's pantry and storeroom. The
arrangement upon the first floor is such
that a person can pass directly from the
kitchen to the front hall without the ne
cessity of entering the dining room or

Foundation.

possessedin a greateror less degree archi- our supplemental platj a row of dwellings
tectural variations. Attention was also in Elizabeth, N. J., the designs for which
called to a row of moderate cost houses were prepared by D. B. Provoost, archi-

parlor. The main stairs rise from the
reception hall, and are so arranged as to
occupy as little space as possible. The
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Side (Right) Elevation.

Side (Left) Elevation.

A House in Elizabeth, X. J.—Elevations.—Scale, )4 Inch to the Foot.
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back stairs, readily accessible from the
kitchen, extend upward only half a flight,
terminating on the landing of the main
stairs. The second floor is fitted with
four sleeping rooms, bathroom and ample
closets.
In designing this house the architect
had in view the provision of two good

and lift pumps. This arrangement would
not be necessaryin case the house was
erected in a city supplied with waterworks.
The foundation plan shows the drainage
system and indicates the manner in which
the cellar is divided. From an inspection
of the front and side elevation it will be
seen that the roof of the house extends

apparatus by freezing, but there have been
numerous instances in which cold weather
has interfered with proper action of some
portions of the apparatus, and these diffi
culties would have been to a large extent
avoidable.
It is not that the damage caused by
frost may be limited to the portion of the

1Lil

J f
I
J

1•I I.I ,
—
T~f

\A -;J.

1 e3 B
'l

_ -—' ' 1

—J iy=»

--J _3 Detail of Cornice aud Column.—Scale,

3 Inches to the Foot.

Casesin Butler's Pantry.—Scale,% Inch to the Foot.

Columnin Casesin
Butler's Pantry.
—Scale, 3 Tnches
to the Foot.

Main Stairway.-Scale, % Inch to the Foot.

Details of a House in Elizabeth, N. J.

rooms upon the second floor, one of which
might, if desired, be used as a sewing
or sitting room. Each room is furnished
with an open grate, as will be seen from
an inspection of the floor plan. It will
also be noticed that the stairway is so
placed that a very small space is required
for hall purposes. The house is finished
on the inside with natural pine, varnished
and polished, andwith two finished rooms
in the attic. All the modern improve
ments are provided. The water for the
house is drawn from a tank in the attic,
he tank being supplied by means of force

down in such a way as to cover the front
piazza, the roof line being continuous.
This is so arranged, however, as to give
the rooms on the second floor their full
hight.

Precautions Against Freezing1.

The Boston Manufacturers' Mutual Fire
Insurance Company have issued a special
circular which deals with the methods of
avoiding damage by freezing. Not only

is a large amount of damage done to fire

apparatus injured, but in many instances
breakages of this nature affect the whole
fire protective system, and in some in
stancessufficiently to prevent its efficient
use.
In the course of this precautionary
work for the winter, all hydrants and
valves should be carefully examined and
oiled, preferably with a heavy mineral oil
which will not corrode the brass. All
hydrants on standpipes and all Y or branch
hydrants should be opened after the pipes
are emptied, to let out any entrapped
water which may have leaked past the
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valve when the pipes were full, care being
taken that the drip valves of the post hy
drants are in good condition. The rotary
pumps should be oiled, and, if exposed
to freezing, turned backward to empty
them of water. The pipes exposed to
freezing should be emptied, care being
taken that the water should be let out
from above the check valves, and that all
persons who are in charge of such appar
atus should know that the gate and drip
valves are in order. The 'drip valves
should be marked by an arrow showing
the proper direction to open them.
At the last inspection trial of the fire
apparatus, the hydrant houses should be
looked into and arranged for the winter,
attention being given to any lanterns kept
hanging there ready for use, and, if neces
sary, make any changes so that the doors
of such hydrant houses cannot be readily
obstructed by ice.
If there are any automatic sprinklers in
places liable to freezing, and which can
not be kept warm, the petcocks should be
opened after the main valve is closed, and
the water drawn off at the drip pipe very
slowly, in order that the sprinklers should
not be rendered liable to leakage by a
sudden change of pressure upon them;
this may happen if the water is drawn off
rapidly.
When it is necessary to close any
sprinkler valves in this manner, it is im
portant that every member of the fire de
partment of the mill should be made
aware of the fact that these valves are
closed and that it is necessary to open
them to provide for the operation of the
automatic sprinklers in time of fire.
The valves to automatic sprinkler sys
tems are frequently reported by the in
spectors as shut when they should be open,
and were believed to be open. Every
valve to automatic sprinklers which is to
be kept open should be secured in -such a
position by a leather strap—not a chain—
passing around the pipe and one of the
spokes of the hand wheel of the valve, the
ends of the strap held together by rivets
or padlock. It is preferable that this strap
should be loose enough to permit the hand
wheel to be moved half a turn, in order
that the valve may be turned fully open
at any time. It is recommended that such
valves be kept a quarter to a half turn
from being full open, so as to render in
spection possible without removing the
strap.
On new sprinkler installations it is rec
ommended that all valves should be pro
vided with an indicator showing whether
they are open or shut.

The Trades in New York.

Quite recently a careful inquiry hasbeen
made into the condition of the various
trades in New York City, and the con
clusion is that the laboring man is now
better paid, housed and fed than at
any former date. Workmen are more
thoroughly organized than ever, and the
work of perlecting their organization is
constantly going on. The tendency is to
the decreaseof the Knights of Labor, the
local organizations of which were largely
made up of men of different trades in one
body. In place of the Knights has grown
up a powerful body, the American Feder
ation of Labor, organized each trade bv
itself. At the last report there were 62
national and international separatetrades,
comprising 586,000 member?, belonging
to the Federation, of which Samuel Gom-
pers is president. In the last six months
about 300 local organizations have been
added to the Federation. The plan of
keeping the affairs of each trade as much
as possible in thehandsof menbelonging to
that trade, which is the peculiar feature of
the Federation, works well. New organiza
tions areconstantly springing up. In many

trades it is almost impossible to get any
thing done without paying union wagesand
conforming to union rules.

"
One tendency

which workmen can hardly view with
satisfaction is to drive a great deal of
work out of the city to points where there
is more freedom of action. This is noticed
in the printing business and in the build
ing trades. Doors, sashes, window
blinds, moldings and even trimmings
are made in great factories in various
parts of the country by non-union labor
and brought here to be put together in
buildings. This is also true of immense
quantities of iron and stone work, which
is got ready elsewhere and merely put to
gether here. The city contractors for
large buildings find it very difficult to
competewith out of town contractors, who
underbid them by meansof facilities todo
the greater part of the work elsewhere.
There is a growing tendency to lessen
strikes and keep the men more steadily at
work by agreements between the bosses
and the union men for a certain scale of
wages to be renewed every year. The
men fix the scale and the bosses agree to
it, and really do not care much what the
scale is so long as all the bosses are com
pelled to pay alike. The stonecutters,
masons, plasterers and tin roofers have
adopted the plan, with good results.

NEW PUBLICATIONS.
Selected Details or Interior and Exte
rior Finish for Architects, Carpen
ters and Builders. 32plates,14x 18J£inches in size. Published by William T.
Comstock. Price $5.
This work has been brought out to meet
the demand for good details upon a large
scale, and most of the drawings presented
are produced directly from large sized
originals. This collection of details repre
sents the work of many well known archi
tects in different sections of the country,
while the subjects treated cover a suffi
ciently wide scope to render the volume
of more than ordinary interest and value
to the architect and builder. The plates
present, among other things, suggestions
for a bank or counting room with hard
wood finish, details and fittings for a drug
store, designs of mantels, interior details
of residences in the East and West,
porches, gables, dormers, interior and ex
terior doors, wainscoting and wood ceil
ings, with details.

Want and AVealth. A Discussionof Some
Economic Dangers of the Day. By Ed
ward J. Shriver. G. P. Putnam's Sons.
New York and London. 16mo; p. 38.
This pamphlet treats of great questions
very briefly—Why are we Poor ? the
Scylla and Charybdis of Socialism, the
Tariff Question and the Single Tax. It
takes the pessimist's view of the condition
of people in America, which, we need
not say, is essentially misleading and il
lusive, and from this standpoint argues
against existing economic laws. The au
thor assumesthat poor people in great and
disproportionate numbers cannot get work
in this country. This is a misrepresenta
tion of our condition unsupported by
facts. An excuse for such statementscan
be found only in the crowded populations
of a few great cities, in which 1000idle
people represent but a small percentage of
its entire industrious population. The
conditions of idleness and starvation in
the country at large, or in nearly all the
towns and cities, do not exist except in
those isolated casesthat are inevitable on
account of sickness, obscurity, distance
from help, sudden calamity or depravity.
The author states what is also untrue, that
the people cannot get land to cultivate,
because it is held for speculation, near
markets, when railroad lands are offered
by millions of acres at $2.50 per acre and
Government landsat $1.25to $2 50per acre
in larger extentsand in moredesirable loca
tions as to climate than ever before, with

out purchasers. The reason that land is
not sought for cultivation is because we
can raise now much more than the nation
needs, and with the progress of civiliza
tion other nations are in staple products
more largely taking, care of themselves.
Mr. Shnver affirms that in these United
States by the tariff laws the rich increase
largely in wealth, and that the condition
of the poor is consequently poorer. The
very dependenceupon- labor of the num
berless industries which are inspired by
and contribute to increased wealth makes
the statement as to the condition of the
poor unreasonable, as it is unwarranted.
The arbitary ass«rtions of such thinkers
on the side of economic reform do not
establish the existence of any perils to the
American republic which are not offset
by general content and the marvelous
prosperity of the whole people, as com
pared with other nations. The national
domain contains more land than another
generation, with its probable foreign
increase, will wish to occupy. It pos
sesses more resources of mine and soil,
necessary for the maintenance of a great
nation, than the people can possibly de
velop in another century, and for which
there is no present need. We have a peo
ple so conscious of power and purpose to
reform the current evils that come to the
light in the changes and progress of so
ciety that the strength of this republican
government against foreign importations
of socialism and its threatenings of evil is
not likely to yield or be finally overcome.
For in our country national legislation
effecting radical changes is of the nature
of a great experiment, that requires a long
period for the elucidation of its wisdom in
promoting or hindering the public wel
fare. The power of self control is the
dominant feature of our national life. It
has been strengthened by every great trial
it has undergone, and the self reforming
spirit of our institutions, political, moral
and religious, which has been repeatedly
manifested in great crises and needs of a
change in the conduct of affairs, is the
source ot our present growth and the
promise of future greatnessand happiness.

Notes on Gas Lighting and Gasfitttng.
By William Paul Gerhard, C. E., 36
Union square,New York. Price 25 cents.

The pamphlet carrying the above title
is a small sized publication of 54 pages,
and consists ot articles reprinted from the
Builder, Decorator and Woodworker, to
which they were contributed by Mr. Ger
hard. The author is well known as a
sanitary expert, and has acquired a wide
reputation for both practical work and as
a writer on sanitary and kindred topics.
The pamphlet before us is written more
from the sanitarian's point of view than
from that of the actual gasfitter; and while
it will give many serviceable hints to the
architect and owners of buildings, and
also will give gasfitters general principles
to work upon, wedo not find much detailed
instruction that would beserviceablein the
practical work of fitting a house with gas
fixtures and pipes. As a general treatise,
however, upon the dangers of faulty gas
fitting and the general rules to be followed
in securing good results, we can heartily
recommend the pamphlet to the reading
public. The first 30 pages or so describe
broadly the requirements of a good gas
piping system, and quite extended refer
ence is made to the dangers and discom
forts that attend leaks and improper con
struction. The author then proceeds to
consider the different forms of burners,
the names of which are explained ; also
gas fixtures of various sorts, pointing out
their relative advantages and disadvan
tages. Toward the closeof thebook isgiven
a specification for gas piping, and this is
followed by some hints to consumers of
gas, which can be read with profit by »"
large portion of the public.
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THE NEW YORK TRADE SCHOOLS.

THE
OPENING of the tenth season of
the courses of instruction in various
trades at the New York Trade

Schools, First avenue and Sixty-seventh
street, New York, was an event of more
than ordinary interest. It is generally
during the first ten years of the life of
such movements that the greatest diffi
culties are encountered and when oppo
sition is most felt. It is in these -years
that such institutions are less prepared to
meet obstacles and certain antipathies
which always appear when great improve
ments are proposed. And with the in
auguration of these trade schools great
improvements were proposed and funda
mental innovations were advanced against
the old, very old apprenticeship system.

journeymen mechanics will admit that
the future citizens of this country have a
right to belong to any trade to which their
abilities and inclinations lead them, and,
therefore, the means of acquiring pro
ficiency in such trades should be open to
all.

BRICKLAYING.
The manner in which the work is done
in these schools can be partially learned
from the accompanying illustrations. The
young men in the bricklaying class are
seen at work in Fig. 1 on walls and piers
of various thicknesses, and in Fig. 2 on a
model house. This house is 16x 11 feet
wide, with first floor and gables, as seenin
Fig. 3, behind the arch. Concrete founda-

I beams, between which is turned a 4
inch brick arch with manhole opening in
brick arch forming floor of upper story.
A trimmer beam is framed, in which an
arch is turned for fire places and hearth
stone. Skew backs are formed along each
wall to receive arches from iron beamsand
form floor. A cornice surmounts the
walls consisting of one "saw tooth"
course, one course above it and one pro
jecting course. The building is of Haver-
straw brick, and a band course of three
courses of " Oroton fronts " is used in the
walls. This work was done by the day
class. The arches in Fig. 3 are of 12-inch
walls, surmounted in the center by a cor
nice consisting of one projecting course
one rollock or dental course and three pro

The Sew York Trade Schools.—Fia. \.—At Work in the Bricklaying Shop.

To-day it can be said that the New York
Trade Schools have overcome all oppo
sition ; they are now in their full
vigor, and throughout the country
numerous efforts are being made to
follow their example. The opposition
of certain manufacturers or employers to
this system of training was not surprising,
when it is recollected that the value of a
seven years' apprenticeship was equal to
giving the employer five years' work of a
Journeyman at a boy's pay. and the jour
neyman illogically coincided with the op
position, because it was thought that the
trade schools would produce too many
mechanics. These adverse and incon
sistent ideas are gradually passing away,
and to-day in no way affect the successful
progress of the trade school system. Em
ployers appreciate the result of the course
of training, and notice the improvement
which is apparent in the manner and
spirit with which a young man from
these schools goes about his work. The

tion was first laid, then three footing
courses setting back 1 inch. On this the
12-inch wall of building starts, forming
jambs for two doorways, and two piers
within the building near fireplace are
begun at the same level 16 x 20 inches
wide. At the usual level four window
sills of blue stone are set, and the window
frames placed in position, and the jambs
forming windows and doors are continued
to the top of the frames, where skew backs
are formed in the bricks and wooden tem
plates or centers set, on which three rol
lock arches are built. To form the chim
ney in one end of the building three
coursesare projected 1 inch, and the chim
ney is continued up to the cornice with
openings for fire places inside, with arch
formed of one brick on end. The cornice
on chimney is formed of a single course
"saw tooth" —that is, a brick placed
diagonally— and five courses setting back
forming a brick chimney cap. The two
16x 20 inch piers support the ends of two

jecting courses, and were built by the
night class of '89 and '90. Work on 12
and 16inch "return corners" and "tied"
or "intersecting" 12 and 16inch walls is
carried out, and the proper manner of lay
ing bricks in such constructions, and the
reasons for doing so, are fully explained
in detail.

PLASTERING.

In the plastering room 17compartments
down stairs and 11 up stairs, showing
samples of cornicing and plain plastering,
as well as ceiling and wall plastering, are
interesting. It is recommended that young
men in the bricklaying course should fol
low a course in plastering also, as the two
trades in some placas go together. In
struction in the practical useof drawing is
given to the day bricklaying class. It is
certainlv natural to ask where in the old
apprenticeship system would the appren
tice receive the general information given
in the short example quoted ? The an
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swer is that during the entire apprentice
ship of seven long years he never heard
a reason for doing anything, and that
what he did during his course of training

The New York Trade School,.—Fig 2.—Building House
in Bricklaying Shop.

was done hy his ancestors before him
without knowing the reason, and if any
reasons were to be had he could find them
out himself if he was able and felt in
clined.

CARPENTRY.

In the carpentry trade a similar course

and all is ready for lathing. In addition
to this, bench work receives the fullest at
tention, while molding and,making tem
plate centers, on which to turn arches,

semi-circular, segmental and
Gothic ; door frames and box
window frames, doors and
stair building are among the
branches in which instruction
is given. In carrying this
work out all details are ex
plained, and the pupil is
actually shown how and why
the work is done in this or
that manner.

BLACKSMITHING.
The blacksmith's trade can
also be acquired in these
schools. In the last few years
the work of the blacksmith
has changed; but still, not
withstanding the use of steel
and the introduction of ma
chinery, it is one of the most
important and useful lines of
the mechanical trades. In the
blacksmith shop, at the trade
schools, tool making receives
particular attention. From
the training to be had here a
good foundation is laid to be
come a tool smith. In the
old apprenticeship system it
might be said that" the tool
smith was an accidental pro
duction. Iron railings and

other hand work of the blacksmith are
also taught at these schools. Fig. 4
shows 100 samples of tongs, picks, tem-

Sering
tools. &c. as part ot the work

one during the last season. This class
should be particularly appreciated by
young machinists, as they can learn here
that which is most useful to them and

proof of what an opportunity exists to
learn, in a sensible manner, a first-class
trade, in comparison to the old apprentice
ship way of giving a boy from five to
seven years to pick up a trade " if hecan,"
or ''cares to." This classwill be conducted
as a day course, as the work has been
found too severe to bedone in the evening
—particularly if some other occupation is
followed during the day. The stone-
cutting class is under the supervision of
the Trade School Committee of the Master
Freestone Cutters' Association of New
York.
HOUSE,SIGN ANDFRESCOPAINTING.
In this department there are three sepa
rate courses, one for house painting,
under which course are several samples of
graining, oak, ash, mahogany and cherry ;
specimens of- imitation marble, gilding
and plain painting are also shown. An
other course is sign painting, an example
of the work done in this line being given
in Fig. 5. Fresco painting makes the
three courses into which this department
is divided. The walls of the upper half of
the paint shop are given up to this style of
painting. Some 16 samples on plastered
walls of Persian, French and Italian styles
of fresco work, similar to Fig. 6, are evi
dence of the skilled work done by the
pupils. In addition to these there is a
sample of decorative painting on the ceil
ing of the drawing room which was done
by the members of the painting class.
Scientific instruction is given in the har
mony and mixing of colors, properties of
oils and drugs and the various materials
used in painting, &c. This class is under
the supervision of the Trade School Com-
niitte of the Master Painters' and Decora
tors' Society of New York.

TAILORING.
The class in tailoring is managed by the

Fin. P.—Samples of Briiklat ing at New York Trade Schcolr.

is followed. Two model housesare built,
one about half size and the other about
one-quarter size, including a second floor
and part of roof. Framing, sheeting and
the sningles of the houses are completed,

something they cannot acquire in the av
erage machine shop.

STONECUTTING.
Several exhibits of the work done in
this trade, at these schools, is sufficient

Merchant Tailors' Society of New York.
It is under the supervision of practical
men. The course is divided into four
grades, the fourth being a graduating or
finishing class. A committee of the above
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society examines the pupils as to their
proficiency.

PLUMBING.
There is probahly no trade or line of
mechanics who so early recognized the

average young man after attending one
course in plumbing in these schools can
explain the uses of the various fixtures,
pipes. &c., in a more concise and clear
manner than many journeymen of some

The New York Trade Schools.—Fig. i.— Specimensof Tool Making at New York Trade Schools,

impediments and obstacles to progress
which surrounded the old apprenticeship
system as the plumbers—that is, the suc
cessful and well informed plumbers who
are now acknowledged
to be the master me
chanics of the trade.
By the efforts and ener
gies of sneh men the
plumbing business is to
day carried on, as it
ought to be. on a scien
tific basis. The advan
tages offered by the
trade schools to promote
the interests of the trade
and improve the stand
ing of the journeymen
were early appreciated
by the active men in
the business. As usual,
these men were met
with opposition, and
that opposition came
from those who desired
to see the rising gener
ation of tradesmen learn
their trade in the slow,
laborious and trudging
manner they had. This
opposition, it may be
said, has disappeared,
and the "old school"
plumber admits that to
succeed in the trade
to-day a much more
general knowledge is
necessary than in times
gone by. Such a knowl
edge "of the trade
could not be obtained
under the old appren
ticeship system during
the time of apprentice
ship, except by young
men of unusual talents,
having great persever
ance and application.
In the plumbing class
at the trade schools all
this knowledge is placed
within the reach of
every one who desires
to have it. Manual as
well as scientific in
struction is given to
each member of the
class, and the result is
that at the end of the
course hundreds of ex
amples of workmanship
similar to those shown
in Figs. 7 and 8 are sub
mitted for examination,
as well as sketches which are replies to
questions asto themanner in which certain
kinds of work should lre carried out. The

years' standing. The plumbing classes
are under the supervision of the Trade
School Committee of the Master Plumbers'
Association of New York.

unknown to the apprenticeship system.
Often in the first year or two of appren
ticeship a spirit of antagonism between
employer and employed was created to a
greater or less extent. The young man

felt that he was used
badly or roughly by some
one, and by the end of
his time he was fully
aware that for the last-
few years work had been
obtained from him for
which he was not re
munerated. He had
proof positive of this,
because up to the day
before the expiration of
his apprenticeship he re
ceived but boy's pay and
the day after its expira
tion he received almost
the full pay of a journey
man, equal to from three
to four times as much as
boy's pay. He was often
surrounded by journey
men without any ambi
tions. The principles and
opinions he heard, in
stead of being progress
ive, were demoralizing,
and during the years
of apprenticeship in the
average shop he met
little refinement or help,

but a good deal of coarseness and dis
couragement. With this knowledge of the
apprenticeship system it is not surprising
that the acquirement of trades is to an ex-

Fig. 5.—Sign Painting at New York Trade Schools.

The manual and scientific instructions
given to the members of the various trades
just described produces results thit were

tent avoided, and that clerkships are more
sought after by those with decent and
worthy ambitions. The young man who
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went through the ordeal of the old ap
prenticeship and escaped being imbued
with some of the opinions he had come in
contact with was generally an exception.

better spent, and the instruction he will
receive during the short sessionswill be
of use to him for a lifetime.
Following is a list of the classes at the

December2, endsMarch 12, 1891; fresco
painting, evening class began October
22, ends April 1, 1891; house,sign and
fresco painting, day classbeginsDecem

ber S. Three months'
course.
Plumbing.—Day class be
gins December3. Three
months'course.
Carpentry.—Evening class
began October 22 and
endsApril 1, 1891.
Carpentry.—Day classbe
gins January 6, 1891.
Three months'course.

TheNew York Trade Schools.—Fig. 6.—Fresco Fainting at New York Trade. Schools.

In the trade school system, especially at
the New York Trade Schools, all thesecor
rupting and debasing surroundings and
ideas are absent, and have no opportunity
to exist. In their place there is an educa
tional development going on, good princi
ples are being established, justice in the
matter of giving labor for a remuneration
is inculcated, examples of the kind of
workmen who have succeeded are seen,
and instead of any feeling of antagonism
between employers and employed being
produced, the members of the classes at
the end of the session
leave with a feeling of
friendship, strengthened
with an ambition they
already see a prospect of
carrying out. The inter
course of the boys with
the management is the
intercourse of friends.
The frequent presence
of the various commit
tees of the master me
chanics' societies gives
the members of the
classes opportunities of
seeing the men who have
successfully passed
through the ordeal of the
old apprenticeship sys
tem. In short and inter
esting addresses from
these men the younger
men obtain a knowledge
of the experiences of
their predecessors. By
the manner in which de
fects, which still are
liable to occur in the
work of the journeymen,
are pointed out by the
employers, the members
of the classes are taught
to prevent any similar
occurrence when they
are journeymen. Oc
casional meetings, at
which lectures and ad
dresses are delivered to
the classesby men l rom-
inent in the various
trades and educational
institutions of the coun
try take place during
the session. The young
man who is fortunate
enough to pass through a course at the
New York Trade Schools will find that
no time of his early days has been

New York Trade Schools for the season
1890-91:
Bricklaying.—Evening class began October
22and endsApril 11,1891.
Bricklaying and Plastering.—
Day class begins January 6,
1891. Three months'course.
Plastering.—Evening classbegins
December10 and endsMarch
18,1891.
Plumbing.—Evening classbegan
October22 and ends April 1,
1WL

Brick Dust Cement.

In every brick yard and
around every new build
ing there accumulates a
large quantity of broken
bricks for which there is
no presentuse,and which
are usually consigned to
the dump along with
other debris. There is a
purpose, however, for
which much if not all of
this brick waste might
be utilized. In Cuba and
some of the other Span
ish countries ordinary
brick dust, made from
hard burned and finely
powdered bricks, is
mixed with common lime
and sand and used as a

substitute for hydraulic cement. A block of
the mixture ^inch in thickness, madewith
out sand, was immersed in water for four

Figs. 7 and 8.—Specimensof Plumbing Work at New York Trade Schools.

Painting.—House painting, evening class months, and upon removal at the end of
began October 22, ends April 1, 1891; that time it borea pressureof 15pounds per
sign painting, evening class begins square inch without crushiug or splitting.
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MEASUREMENT OF ROOFS.*
BY TRIANOLB,

WITH
EVERY SET of drawings for
the construction of a building are
included the specifications of ma

terial and workmanship. These specifica
tions should inform one regarding the ma
terial for each part of the building and how
the work is to be done, each kind of work
being specified under its proper heading or
title. One would naturally suppose that
under the heading of painting would be in
cluded all of the painting that would be re
quired about the building, but if the archi-

that the flashings were provided and
placed in position as the chimneys were
laid. On the other hand, if the roof was
to be covered with shingles, the architect
might include the flashings in the car
penter work, so that the carpenter would
provide the flashings and seethat they were
placed under the shingles in a proper man
ner. Again, the flashings could be in
cluded in the tin work, and while the tin
ner would be required to furnish them, the
question might arise regarding whose duty

Fig. 92.-Part of Front Piazza,ShowingFront Doors

Measurement of Roofs.—Scale, }{ Inch to the Foot.

the specifications carefully, and to make
notes of such parts of the work as fall to
his part, and in case of doubt, inquiry of
the architect or the other contractors.
The mechanic should place his main re
liance on the specifications, as in case of
a dispute of any kind arising as to who
should do a certain part of the work or
furnish certain material, the wording of
the specifications would decide more than
any one's "say so."
Included with each set of drawings is
generally a number of detail drawings
that show various parts of- the work,
drawn to a larger scale than the plans or
elevations. The detail of the main cor
nice may be full size, and show the con
struction of the cornice, if of wood, for
the carpenter's benefit, and also show how
the gutter is to be placed or the edge of
the roof to be finished if the roof is to be
of tin. The mechanic who is estimating
a certain part of the work should look
over these detail drawings carefully and
note such points as interest him. As an
illustration of this : The elevation, Fig.
92, showing part of front piazza and
front doors, is intended for the carpenter,
yet the shape of cornice is given, which
would show the tinner how the trough
was to be applied, or how the edge of
roof, if tin, would be finished. The de
tail drawing of the hood over rear steps is
also shown in Fig. 93. Each of the de
tail drawings is to a scale of £ inch to the
foot.
Before estimating the surface of a roof
the roofer is expected to read the specifi
cations carefully in order to know how to
proceed with the estimate. If the roof
shown in the previous engravings was to
be covered with tin, it would be hardly
necessary to determine the length of ridges
and valleys. On the other hand, if the
roof was to be covered with shingles, the
length of valleys would be required, as it
is supposed they would be lined with sheet
metal. As the specifications for the
building under considerrtion are not pre
sented we will estimate the area of the
roof in a general way, showing the lengths
of hips and valleys in connection with the
surfaces. It is customary for architects
to made the plans and elevations to a scale
of i inch to the foot. With the plans
drawn to this scale, it is usual to desig
nate the distances on the plans by figures,
as the pencil or ink marks are of suf
ficient width to cause mistakes to be

tect wished to have the gutters and other
tinwork painted hemight include this item
in the tinwork, thinking it would be
convenient for the tinner to paint some of
the work before it was placed in position,
or directly after the work was done. The
flashings for the chimney might be in
cluded in the brickwork, with the in
tention that the mason should see to it

* Continuedfrom page259.

it would be to place them in position. It
would bedifficult for anarchitect to specify
who was to do eachpart of the work, as in
the above illustration, although it might
be supposed that the tinner would do the
tinwork, the carpenter the woodwork and
the mason the bricklaying. In the con
struction of a building there are many
points that arise that it would be difficult
for any specifications to cover. The safest
way for the mechanic is to read over all

Fig. 93.—Hood Over Kear Steps.

made. If the reader was required to esti
mate the surfaces of the various parts
of the roof shown in the roof plan,
Fig. 91 (see previous article), it is pre
sumed he would lay his rule on the plan or
elevations and thus determine the dimen
sions, remembering that every |-inch on
the rule represented 1 foot on the finished
building. Sketches of the various parts
of the roof could be made freehand and
the figures put down, from which the sur
faces could be obtained. In showing the
shapes of the roof parts they have all been
drawn to the same scale as the roof plans
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and elevations, so the reader can, by the
nse of a scale or rule, determine the area
of any of them. As far as possible the
same letters have been used to designate
the shapes as are used on the roof plan or
tracings of front or side. Rules will be
given for obtaining the areaof the various
shapes referring to the letters on the dia
grams, which will be used in place of the
dimension figures in someinstances. The
area of the shapeswill also be shown by
diagrams, thus illustrating the methods
employed.

Some Paradoxes.*

Rule 4.

There is a custom in Oshkosh, Wis., we
understand, to contract by the cord of 100
cubic feet and deduct openings and meas
ure the corners once for quarry measure.
Masons measure includes the openings and
doubles, and corners.

Rule 5.
Trautwines' method is to contract by
the cubic yard of solid work only, and
this plan is becoming quite common
among engineers and construction com
panies, and is perhaps as convenient a way
as any.
The United States engineers are in
the same predicament as ourselves. I am
informed that they advertise for and
measure their work usually according to
the custom of the locality where the work
is situated. The only clear explanation of
the method of measurementpracticed by
the architects of the United States Gov
ernment is in a series of articles written
by Jas. E. Black well, Esq., and published
in the American Architect in the years
1887-88. These articles when completed
will give full directions for classifying and
measuring all kinds of materials and con
struction work. The following is the rule
there given for measuring masons' work :

Rule 6.

Rubble work is sometimes estimated
by the cubic yard or perch (24}cubic feet),
but generally by the cubic foot ; all other
stonework, ashlar, dimension and cut
stone by the cubic foot In measuring
rubble, solid masonry walls ai.d random
ashlar the length multiplied by the aver
age thickness, by the height of the wall, is
taken to obtain the cubic feet : no allow
ance is made in the measurementfor wast
age, but in the price where a uniform
projection of rock facing is required it is
to be added to the thickness of the stone
to obtain the cubic feet, the object being
to find the actual number of cubic feet
contained in the completed wall, taking
the extreme dimensions for all stones, all
coursed dimension and cut stone work
shall be measured course by course or
piece by piece. Dimension stone should
be considered as each piece measured and
the cublic feet obtained separately.
One of the most complete specifications
that the writer has ever seen for the class
of work described in this paper is a prize
specification and estimateprepared bv Mr.
Eden Bechtel, an architect, of Philadel
phia, and published in Carpentry and
Building in October, 1882, and July and
August, 1883, and for stonework, is as
follows:

Rile 7.
Measuie by the perch of 24} cubic feet.
For length of wall measure it on a line
drawn through the center of the wall;
take the thickness and depth and deduct
openings. This is simply measuring the
actual quantity of material used.
Now, having detailed a few of the many
customs, let us ask why is this uncertain

* Concludedfrom page250.

and perplexing practice permitted to pre
vail in this civilized age, and are there
any advantages possessedby them in sever
alty that would not result by the adoption of
someuniversal settled rule for the classi
fication and measurementof construction
work ? The writer answers no, but on the
contrary all classeswould be benefited by
the adoption of a uniform system, and as
the province of the physician is in part to
diagnose the diseaseand afterward to pre
scribe a remedy, sa we cannot well close
this paper without a word to the consider
ation of some means of securing such a
result. It would seem that some general
rules might be formulated by a committee
selected from some of the leading engi
neering societies in connection with the
leading architects, which would meet the
requirements of contractors and the public
at large. These rules could be adopted
by the different engineering societies and
by the railroad and construction com
panies and finally by the Government, or
make it compulsory in Government work
by an act of Congress, we would then
know how to proceed when called to
measureor take charge of a piece of work
in any part of the country, and the de
signer would be relieved from the trouble
of minutely specifying the manner in
which he would measure and receive the
work.

Ancient Engineers.

The ingenious M. Eiffel and the artistic
M. Bartholdi, saysau English paper, have
been gravely pondering the Colossus of
Rhodes—measuring it and weighing it as
per description; and they conclude that
the thing was simply impossible. It could
not have been set up, to begin with,
and when set up it could not have
stood the pressure of the wind.
This is demonstrated by all the rules
of modern science, and he who
does not admit the demonstration must
be prepared to show that two and
two do not make four. These antique
personages who professed to have seen
the Colossus were victims of an ocular
delusion or flat story tellers, and that
greater number who mention it inciden
tally, and we might mention the ruins of
the Colosseum, were credulous gossips.
The fact is that Messrs. Eiffel and Bar
tholdi argued in the fashion usual with
engineers. Not all of them would pre
tend that they know any law of nature
which applies in such a case. But very
few would listen patiently if it were
urged that the ancients knew some laws
with which they are unacquainted.
So it appears, however, to the disinter
ested student; and we can bring forward
evidence enough. If it be true that the
Colossus of Rhodes is really proved "im
possible," according to the best modern
authorities, this is a good illustration to
begin with; for its existence is as well
authenticated as the Temple at Delphi
and the statue of Olympian Zeus—or the
Tower of London, for that matter, to
one who has never seen it. By some
means it was set up, and by adaptation
of some natural laws it was made to
stand until an earthquake overthrew it.
One is embarrassed by the number and
variety of illustrations to the same effect
which crowd upon the mind. Since the
Colosseum has been mentioned, we may
choose examples of that class. Is M.
Eiffel prepared to put an awning over
Trafalgar Square when the sun shines,
and remove it promptly, without the aid
of a central support, of steam engines,
or even chains ? The area of the Colos
seum is certainly not less. This may
seema trifling matter to the thoughtless,
because they have never considered it.
Roman engineers covered in that vast ex
panse with some woolen material, and

they worked the ponderous sheet so
easily and smoothly that it was drawn
and withdrawn as the sky changed. The
bulk of it must have weighed hundreds
of tons, all depending by ropes from
the circumference. But the ancients
thought so little of this feat that they have
left us only one trivial detail of the
method. So Julius Ca;sar stretched an
awning above the Forum Romanum and
great part of the Via Sacra in the space
of a single night. Have any of our modern
engineers pondered the contemporary de
scriptions of Alexander's durbar tent be
fore Babylon? That, again, appearsto have
had no central support. It was upheld,
says Phylarchus, by eight pillars of
solid gold. Of the glorious plenish
ing within we have not to speak, since
our theme is mechanics. Around the
throne and the great courtiers stood 500
Macedonian guards; in a circle beyond
them 500 Persian guards; beyond these
again 1000 archers. To fix a tent
which held 2000 soldiers on duty with
arms and accoutrements, surrounding, in
successive circles, the most gorgeous
Oriental court that ever was, with hun
dreds of satraps, councilors, generals,
eunuchs and slaves, would perplex a me
chanician of the nineteenth century. He
will reply that the story is false—must be,
becausehe could not match it. Happily
the awning of the Colosseum stands be
yond dispute, and Alexander's tent is a
small matter compared with that.
But we undertook to deal with the en
gineering of the ancients in connection
with the theater, having chanced on that
class of illustration. Pliny tells how Me-
tellus Scaurus, JSdile, built a wondrous
edifice, which stirred his rival, C. Curio,
to frantic jealousy. It may be worth
while, in passing—since we are all so
much interested in the theater nowadays
and think so much of our new
ones— to tell what sort of a build
ing that Curio set himself to outdo.
It had 360marble columns, each 38 feet
high and 38 feet apart. About 3000
bronze statues stood among them. The
stage had three floors, as was usual ; the
lowest paved and fitted with marble, the
second with glass, the third gilded, boards
and all. It held 80,000 people. This ac
count will seem so fabulous to steady
going Britons that it is prudent to give
chapter and verse. The description will
be found, with curious details and passion
ate reflections on the luxury of the day, in
Pliny's "Natural History," xxxiii, 24.
Such was the wonder which Curio re
solved to beat, and feeling himself unable
to vie in outlay, he summoned the engin
eers of the period to design some
thing to " fetch " the public. They built
two enormous theaters of wood, each to
contain an audience of 25,000, which
stood back to back. When the specta
tors assembled in the forenoon, Curio
was chaffed, no doubt, on the issue of
his attempt to excel Scaurus. But the au
dience returned in the afternoon, for these
entertainments were devoted to the manes
of Curio's father and lasted a month. In
the place of two theaters back to back
they found an amphitheatre holding 80,-
000 persons, wherein gladiators and wild
beasts contended until dewy eve. The two
great buildings had been swung round and
united, and day by day for the month fol
lowing this colossal trick was repeated.The
perfervid indignation of Pliny could not
make him altogether indifferent to the in
genuity of the thing. The fact is

,

in brief,
that those who know what ancient engin
eers did, with their imperfect means, feel

a qualified admiration for the work of the
moderns. If Archimedes or Stasicrates
had been acquainted with the forces and
the laws with which every old woman is

familiar in these days, they would have
changed the face of the earth and the des
tinies of mankind.



Carpemrya*dBuildwo,
December,1890. 281

A WELL ARRANGED SUITE OF OFFICES.

IT
IS VERY OFTEN the case that the
builder is called upon by thebusiness
man to make alterations, remodel a

warehouseor other building in such a way
as to specially adapt it to office require
ments. In large cities where regular office
buildings arethe rule, such demandsareless
frequent than in placeswhere office accom
modations have to be created as they are
wanted for use. In manycasesthe w»nt re
ferred to comesas the result of a rapidly

were recently fitted up on the lower floor
of one of their warehouses in order to
more nearly concentrate all branches of the
business. The company, previous to that
time, occupied offices in another portion
of the city. In making this change no
little attention was given to the location
of thedifferent apartments,and thearrange-
ment finally adopted is onewhich for con
venience and comfort is regarded as fully
meeting the requirementsof the case. Our

W<riMW<ftt«ii2^^

shown through a glass partition at the
right. In Fig. 3 is indicated a corner in
the president's cosy office, as viewed from
the doorway opening into the general
office. It needs but a glance to show the
neat and attractive manner in which this
apirtment is fitted up and its comfortable
appointments. Fig. 4 is an interior view
of the office of the secretary, which is
provided with roll top desk, easy revolv
ing chair, bookstand, open grate and ar

tistic mantel. Fig. 5 shows a
section and elevation of the par
tition marked A upon Fig. 1, and
clearly indicates the style of con
struction, while Fig. 6 is a plan
of the partition illustrated in Fig.
5. In Fig. 7 is anotherview of the
general office looking toward the
treasurer's department. In this
instancethe sample room is shown
at the tight, the door leading to
it being partially indicated. The
floors of the office and vestibule
are of clear red oak, while that
of the sample room is of hard
maple. The interior finish in of
quarter sawed red oak, securing
a very neat and tasteful appear
ance. Every convenience for the
proper conduct of the company's
businesshas been incorporated in
the fitting up of theseoffices,and
they mayjustly be styled a model
in their way.

Maori Architecture.

.4 Well Arranged Suite of Officer.—Fig. 1.—Ftan Vine.

growing business. A warehousecan be bet
ter changed into a suite of officesthan anew
office building erected. It is readily ap
parent that there i.

s
a vast difference be

tween a well arranged suite of offices, and
those which are unsatisfactory by reason
of their lack of attractiveness and general
disposition, one to the other, and which
are in various respects inconvenient. A
very happy, illustration of what may be
accomplished in the way of remodeling a

warehouse building to meet the office re
quirements of a large and growing busi
ness is shown by means of the illustrations
Which are presented upon this and the fol
lowing pages.
The offices shown are those of the De
troit Stove Works, of Detroit, Mich., and

readerswill beableto form a very clear idea
of how the different offices are placed, one
to the other, by an inspection of the floor
plan, shown in Fig. 1 of the accompany
ing illustration. This floor plan, omitting
the sub-divisions, and some of- the side
windows, also illustrates the condition of
the building when the work was begun.
In Fig. 2 of the cuts is presented an in
terior view of the general office as now
arranged, looking from the front di
agonally toward the cashier's desk, or
what is marked on the floor plan as parti
tion A. At the left is seen the entrance
to the offices of the president and secre
tary, while directly in the front is the
door leading to the treasurer's depart
ment. A portion of the sample room is

In his recent novel, " Nation
Making," says a late issue of the
New York Times, a description
of Maori architecture is given by
J. C. Firth, one of the early set
tlers in New Zealand. The Maoris
built their council housesof large
size, and enriched them with
much carving and paint. One
that was 150 feet long, 45 feet
wide, and covered with a high
roof, with eaves reaching nearly
to the ground and a porch at one
of the ends, is described as fol
lows: "The front gable was
ornamented bydeepbarge boards,
boldly and richly carved in open
scroll work, the terminal at the
peak of the gable being the figure
head of a renowned ancestor of
the tribe, the face tattooed with
the moko tattoo (practically the•

tartan') of the tribe. Within the
porch were a low doorway and
two small square openings to
admit light and air, closed when
required by sliding panels. Six
massive posts, 25 feet in length,
running down the center, sup
ported the heavy roof tree.
From the roof tree rafters, usu
ally 6 feet apart, came down
to a heavy-wall plate, this being
supported by carved massive

wooden figures 6 feet apart, each repre
senting an ancestor, and every face tat
tooed with the moko of the tribe. These
figures were carved in a grotesque, some
times in a hideous, manner, but consider
ing the rude implements employed, not
without great artistic skill and boldness.
Every face wore a strange, placid gravity,
almost Egyptian in character. The eyes
were represented by pieces of mutton-
fish shell like mother-of-pearl, the usual
three fingered hands resting onthe breast ;

the walls between the carved figures were
filled in with reeds, plain and colored,
arranged in various patterns. The spaces
in the roof between the rafters were filled
with fronds of the Xikau palm, and were
blackened with the smoke of many coun
cil fires.
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Fig. 2—View in GeneralOfficeLooking Toward Salesroom.

For Description See Page 281

A WELL ARRANGED SUITE OF

Fig. 3.—The President'sOffice.
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HOT WATER HEATING PLANT IN CITY RESIDENCE.

THE
FOLLOWING article describes a
hot water heating plant installed in a
Brooklyn, N. Y., residence. The

original intention was to heat the building
by hot air, and the usual air pipesand open
ings had beenprovided for such heating be
fore it was decided to adopt hot water cir-

caseand hall, front and back bedrooms
and one back hall bedroom. The front
and back rooms are heated from the in
direct radiators. The front of the house
has northerly aspect and it is located
nearly in the center of the block. The door
of the hall in the basementis protected by a
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Table I.—Showing Contents of Apartments, Square Feet of Glass and Proportion
Surface to Each Apartment.

of

culation. The building is what is known as
a high stoop four story brown stone front,
with bay windows, consisting of basement
and three stories. Fig. 1 shows a general
plan. The depth or length of the building
is 50 feet inside by 21 feetwide, with an ex
tension to first floor 10 feet deepby 10 feet
wide, near which is a conservatory of the
samedepth on the basementfloor Fig. 2
is ageneral sectional elevation. The cellar,
which is 7 feet high, extends under the
basementand extension, but not under the
conservatory The basement is 8 feet
high. The hall and dining room at front
end and the laundry under extension
at back are heated by direct radiation,
as well as the conservatory, which
is heated by two rows of 4-inch
cast iron pipe. The kitchen and
pantry or closets are between the con
servatory and dining room, and are not
heated by radiators. The first floor is 12
feet high. The reception room extends
from front to back, with library in exten
sion and entrancehall with stairway. This
floor is considered as one room, as it is
the intention to keep the doors between
the apartments open. It is heated by five
direct radiators and one register, 9 x 14
inches, from the indirect radiator in cel
lar. The second floor is 10 feet 6 inches
high, and consists of bathroom and two
chamberfl,aswell ashall and staircase. The
bathioom contains onedirect radiator, and
the two rooms are heated through a reg
ister 9 x 12 in each room from the in
direct radiators in the cellar. The third
floor is 9 feet 6 inches high, having stair-

vestibule formed by the high stoop, and
the one on the first floor has a vestibule
about 4 feetdeep. The house,which is not
greatly exposed, is situated on Carroll
street, Prospect Hill, Brooklyn. Its con-

will be found excessive, for under ordi
nary circumstances these surfaces in radi
ators may be reduced by from 30 to 40per
cent. In these tables the surfaces in the
indirect radiators are proportioned to the
apartments for the sake of comparisons,
according to the size of registers in each
room. The sizes of the air pipes could
not be changed, and asa high temperature
is not desired on the upper floors, the sizes
of registers adopted are found to give
satisfaction.
The boiler used is a No. 5 Scollay
portable boiler, Fig. 3. It is 56 inches
high by 36 inches in diameter at the base.
It consists of an outer shell, within which
is an internal fire box ; the space between
these two parts forms an annular and
vertical water space. In the fire box di
rectly over the fire is an inner water
chamber having corrugated tubular and
extended rib and pin surfaces. This
chamber is connected to the annular water
spaceat one side, and its top is connected
by means of a gooseneck pipe to the
upper part of the water space formed by
internal fire box and outer shell. This con
nection is immediately beneath the flow
pipe outlet in external shell, so as to enable
the water heated in the inner chamber to
pass off as directly as possible. The sur
faceon the bottom of the inner chamber is
corrugated circularly and studded with
pin extensions, while the verticjl sides
have vertical rib extensions. These ex
tensions, it is claimed, absorb \ large
quantity of heat, especially from flames,
which heat might, without their presence,
go to waste. They also strengthen the
casting, which is in one piece. Table
III is a summary of the- heating surface
in this boiler.
To obtain 3.56 square feet of extended
surface 0.56 of a square foot of plain sur
face is covered, and this surface is not
counted with the plain surface. The ex
tended surface is in a proportion of about
15 per cent of the plain surface and 13
per cent, of the total surface.
The total top surface— that is, horizon
tal surfacesfacing upward—covers an area
of 1.77 square feet, or about 6 per cent, of
the entire surface. Of this 1.376square feet
are plain surface and 0.394 square foot ex
tended surface.
The area of grate is equal to 3.408 feet.

Floor.

Basement. .
First floor. .
Secondflooi
Third floor.

Totals

^

=CO
c n•--

ill
8,248
13,810
10.332
9,348

41,738

C
o
n
te
n
ts
o
f
a
p
a
rt
m
e
n
ts

h
e
a
te
d
_in
cu
b
ic
fe
e
t.

T
o
ta
l
sq
u
a
re
fe
e
to
fs
u
r

fa
ce
iu
ra
d
ia
to
rs
.

C
u
b
ic
fe
e
to
f
to
ta
l
co
n

te
n
ts
to

1

sq
u
a
re
fo
o
t

o
f s
u
rf
a
ce
in
ra
d
ia
to
rs
.

C
u
b
ic
fe
e
to
f
co
n
te
n
ts
o
f

a
p
a
rt
m
e
n
ts
h
e
a
te
d
to

1

sq
u
a
re
fo
o
t
o
f
su
r

fa
ce
in
ra
d
ia
to
rs
.

S
q
u
a
re
fe
e
t
o
f
g
la
ss
o
r

it
s
e
q
u
iv
a
le
n
t
to

1

sq
u
a
re
fo
o
t
o
f
su
rf
a
ce

in
ra
d
ia
to
rs
.

S
q
u
a
re
fe
e
to
f
su
rf
a
ce
in

ra
d
ia
to
rs
to

1

sq
u
a
re

fo
o
t
o
f
g
la
ss
o
r
it
s

e
q
u
iv
a
le
n
t.

5,308 126 65 42 0.76 1.3
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TableU. -Summary of Proportions of Surfaces in Radiators to Contents,Glassand Exposed
Wall.

struction and finish may be considered the
best. The hot water heating systemwas
designed so as to heat easily without forc
ing the fire and to circulate the water at
from 140° to 150° F., instead of at from
180°to 200°. It is for this reason that the
proportions of surfaces in tables I and II

The total actual surface in this heating
systemmay be thus summarized :

Squarefeet
Id conservatory,cast iroDpipe *0
Iu residence,in Union radiators 483.5
In cellar, In indirectpin radiators 440

Totolsurface 943.5
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From the foregoing data it will be seen
that 1 square foot of grate surface is pro
portioned to 8.74 square feet of boiler
heating surface, and that 1 square foot of
grate carries 276 square feet of surface in
direct and indirect radiators in this heat-
ingsystem.
When the total boiler heating surface
is taken, 1 square foot of this surface
carries 30 square feet of direct and in
direct radiating surface. When the top
surface is omitted, 1 square foot of boiler
heating surface carries 33.7 squa e feet of
radiating surface, and when the top and
extended surfaces are 'withdrawn, as if of

radiators, sixteen sections in one and
twenty-eight in the other, in double rows,
as shown in Fig. 2, one above the other.
This was done to maintain the tempera
ture as high as possible at the bottom of
the small air pipes, as well as to econo
mize space in the cellar. The casings
are of brick, with large manhole doors,
marked D D, Fig. 2. The cold air duct
is from the front, or north end. of the
building, is of wood, and passesalong the
ceiling of cellar to casings, as shown in
Fig. 1.
The direct radiators are those known as
the "Union" hot water radiator. They

and lrom the pipes out of the direct radi
ators.
The pipes in this system are very neatly
arranged in the cellar as well as through
the house, none of the vertical lines being
visible, as they are passed up through .
closets or betweenpartitions. On the plan
and elevation the double lines and letter
F denote the flow pipe and the heavy
black lines and the letter R the return

Eipes.
The main flow and return are side

y side, an equal distance from cellar ceil
ing. In Fig. 2, sectional elevation, the
main return is shown a little below the
main flow pipe, in order to show the two

Fig. 1.—General Plan.

Fig. 2.—Sectional Elevation.

Hot Water Heating Plant in City Residence.

no value, 1 foor. of boiler surface carries
38.5 square feet of radiating surfaces.
From thesecomparisons it may be inferred
that the effectivenessof boiler heating sur
face varies greatly according to its
position, which makes it what is some
times termed ''fire" or "flue" surface.
It may also be concluded that large
quantities of boiler heating surfaces do not
always present the most effective heating
surfaces
The registers are of the sizes given on
elevation, Fig. 2. It is not intended to
use the register on first floor when the
rooms on upper floors require the heat.
There are two stacks of indirect Gold pin

are located and are of the sizes as shown
on plan and elevation. Each radiator is
handsomely decorated and finished, pre
senting a neat appearance.
The expansion tank EX, Fig. 2, is on
the third floor, in room above bathroom.
It is fitted with a water gauge, WG
and water supply pipe, WS, with stop
cock. The expansion tank is connected
to the return pipe of radiator in bathroom,
and thence to main return pipe. Valves
and air cocks are on the direct radi
ators and pipes in conservatory, but
not on the indirect stacks, the pipes being
so arranged from and to these stacks that
the air passesout of them into the pipes,

pipes more distinctly. All the side open
ings in the teesface up in the main pipes,
so that the connecting pipes pass over the
main flow or return pipe,asmaybe the case.
The pipes are out of the way, and it can
not be said that the cellar i9 full of pipes
in this instance. The following is the
quantity of pipes used: 90 feet of 4-incb
pipe, 80 feet of 2-inch pipe, 20 feet of 1-fr-
inch pipe, 95 feet of lj-inch pipe and 110
feet of 1-inch pipe. The 1-inch pipe
marked B, at north end of main flow pipe,
is a blow off pipe to the sewer, and is fitted
with stop cock. This pipe empties the
system into the sewer as far down as the
flow and return main pipes, and was p'accd
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in this position, as the sewer is higher than
the boiler. The rest of the water is drawn
from boiler at T, Fig 3.,-^During the past

The " gooseneck" contains insquarefeet
The circulating inDer cham
bercontainsin squarefeet.The fire box contains insquarefeet

Total surface in square
feet

a5
S3

SD« 5
It

1.060.39

6.17]3.56

1860

25.833.95

Ha

1.45

9.73

18.60

29.78

Table III.—Summary of Heating Surface
in No. 5 Scollay Portable Boiler.

winter the main pipes in cellar were not
covered, as it was desired to drv the cel
lar, and there was no difficulty in heating
the house with the greatest ease, the
damper being closed nearly all the time.

Fig:.3.—Sectionalview

Furthermore, the housesat eachside were
unfinished during the winter, and were
partially dried by the heat from this resi
dence. The work was done by John A.
Scollay, hot water heating engineer 74
Myrtle avenue, Brooklyn, N. Y

Ventilation of Dwellings in Winter.

.Pr- V. Budde. of Copenhagen, con
tributes to a recent issue of ZeiUchrift furHygune some interesting remarks relative
to experiments on the most convenient
method of removing air from living rooms
during the winter months. He says:
In the ventilation of dwellings the aim
is to disperse as much as possible the fresh
air at the time of its admission, and con
versely to withdraw the vitiated air as
speedily and as directly as possible in
order to prevent it from becoming mixed
with the fresh air. In actual practice the
solution of these problems depends upon
a multiplicity of details which the author
states that he has here undertaken to in-

lest!^- Whether the apartment isheated by close or open stoves, or by hot
air from somecentral apparatus, the tend
ency of the warm air is to rise toward the
ceiling there to spread itself out, and
from thence to descendin currents toward
the lower portion of the room, where the
outlets are usually placed. The heat radi
ated in a horizontal direction maybe here
left out of consideration, as being of
minor importance. All the excretions of
the human body and the products of com
bustion have a similar tendency to ascend,
in spite of the density of the car
bonic acid gas, and these impurities,
mixed with the heated air, also rise
to the upper part of the room. These facts
would point to an exhaust placed at the
highest part of the room as the more suit

able arrangement, wit h an up-draft system
of heating and ventilation instead of the
down-draft system now in vogue. Deny
has recently formulated a series of objec
tions to this plan, and has at the sametime
proposed a different arrangement. He
states that when the heated and impure
gases just beneath the ceiling come in con
tact with the cold external walls, these
gases contract in volume, increase in den
sity, and stream downward close against
the wall. In lieu of a few scatteredopen
ings for the extraction of this cooled and
impure air, Deny proposes a perforated
plinth or paneled opening all along the
face of the cold walls near the floor level.
This collecting channel should be led into
a vertical flue, the air in which is made to
move with a velocity of from 1.8 m. to
2 m. per second. The air in the collect
ing chamber should have a velocity of not
more than 1 m. to 1.2 m. per second.
No information is given by Deny's
treatise as to whether any practical tests
have been made to verify the accuracy of
his theories, and in particular whether the
volume of carbonic acid present at different
levels and in various parts of the room is
in accordance with his assumption. As
this question is one of undoubted public
interest the author deemed it expedient to
undertake a series of experiments under
varying conditions. The results of his in
vestigations, in which he was aided by
Messrs. Jensen and Struer, are here re
corded. The experimental room was
4.68 m. long, 2.59 m. wide, and 3.11
m. high; its area was therefore 12.1
sq. m. (130.24 square feet), and its con
tents 37 7 c. m. (1321.41 cubic feet).It was heated by means of an open stove
in one corner; it had one window with
a door opposite to it, and it was fur
nished with a long horizontal exhaust flue,
and apertures for inlet aud extraction of
air capable of being opened or closed.
The tests were conducted with 12 stearine
candles and a lamp, and all the arrange
ments are described with reference to a
plan and section of the room. The tem
perature observations were taken by five
thermometers placed at various levels,
being attached to a cord stretched from
floor to ceiling in the middle of the apart
ment. Two anemometers,the formula for
the use of which had been accurately com
puted, and a manometer of special con
struction were employed. The measureof
the pollution of the air was based on car
bonic acid gas determinations on the sys
tem of v. Pettenkofer. The proportion of
carbonic acid gas was estimated in eight
different places, and the temperature was
at the same time observed in the same
places. The results of four sets of experi
ments A, B, C and D, are set forth in
tabulated form.
The most important point observed was
the great difference in volume between
the fresh air admitted and the foul air
exhausted in each of the four experiments,
the latter being in all cases nearly three
times the bulk of the former, the fresh
air varying from 53 to 61 c. m. per
hour, the foul air extracted varying from
142 to 169 c. ra. hourly. The balance
must, of course, be due to natural venti
lation by crevices, percolation, &c. Five
setsof observations on the contents in car
bonic acid gas follow ; these are also
arranged in a series of tables, and show
the proportions of carbonic acid gas, the
volume of gas in the outlet flue being
taken as unity. In two of the experi
ments in which the paneled collecting
flue on Deny's principle was used, it was
found that the air in the exhaust venti
lator was richer in carbonic acid gas than
was that in any other part of the room.
This plan of exhaustion, however, is only
really advantageouswhen a systemof heat
ing is employed which causes a powerful
up draft and a consequent horizontal
movement of the stratum of hot air
beneath the ceiling. Among the points

insisted upon as the outcome of the ex
periments are the need of warming the
lresh air before it is introduced into the
apartment, and the fact that an exhaust
flue at the upper part of the room, while
it removes large volumes of heated air,
does not extract an equivalent volume of
polluted air. The evidence was all in
favor of the longitudinal exhaust flue at the
skirting, which extracts the largest volume
of polluted air in the most economical
way— that is

,

by insuring the fullest
possible utilization of the artificial heat
produced within the chamber.

A Pair of Ornamental Gates.

A pair of ornamental iron gates which
will compare with any of the kind in New
England have recently beenplaced in the
new town hall at Rockville, Conn. The
gates, which stretch across the arched
entrance to the building, are 8 feet high
and 6 feet wide, with a grill 2 feet wide
bordering the. outer ends, giving a total
width of 16feet. The center of the gates

is of basket pattern at the top and bot
tom, while between for 2 feet vertical
rods are twisted. Inclosing the center is

a border at the sides and top made up
principally of scroll designs within rings.
The scroll pattern is omitted at the middle
of the vertical strips and instead are
two wave line strips crossing each other
diagonally. The base of each gate
is bounded by a heavy plate, into which

a row of curves is cut in a stencil pattern.
The upper corners of the gates are sur
mounted by unique scrolls, serving both as
supports and ornaments. The grills have
a center part consisting of a large circular
scroll surrounded by heart-shaped designs.
Above and below this center panel are
longitudinal ones, on which are repro
duced the half scroll and wave line device
used in the border pieces on the sides.
The gates, weighing about 750 pounds
each, are hung upon three butts. In the
recess back of them a grill at right angles
to the entrance faces off an inclosure
which will be devoted to memorial tablets.
This grill is 6 feet high, about square and
weighs about 500pounds. The entire de
sign, patterned after drawings by Rich
mond & Seabury, is perhaps the most
striking specimen of the work that is now
being turned off by the Springfield Iron
Works.

New Composition for Moldings.

A new method of making a composition
for moldings consists in mixing wood pulp
with bronze powders or with aniline, vege
table or metallic colors, so as to impart a
uniform color of any desired shade to the
pulp. The latter is to be in nearly a dry
state before being mixed with the color,
and, after making, the pulp is sufficiently
dry to be powdered by suitable ma
chinery, and combined with about one-
third soapstone or its equivalent, and to
this mass is added a binding substance
of considerable adhesive strength, such as
one-third of glue dissolved in two- thirds
of starch boiled in water, these two
being also boiled for a few minutes
before being mixed with the mass.
About 20 to 30 grains of the binding
substance, glue and starch, are used for
every 500 grains of pulp and coloring
matter, according to the specific gravity
of the pulp. This quality of this gelatin
ous substance, says an exchange, must be
sufficient to form a paste or dough of the
mass, which, in a semi-fluid or plastic
state, can be shaped into molds and left
to dry. The dried substance is an imita
tion bronze or of wood or metal, and its
density can be increased or diminished
and made to equal that of the different
woods and metals by adding more or less
of the soapstone, glue and starch. The
mass may be fashioned into articles with
out artificial heat or mechanical pressure,
as, for instance, after having been applied
to a wall. The adhesive materials, when
combined, allow of the composition being
worked into any shape or design, assum
ing, when dried, great hardness.
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CORRESPONDENCE

Roofing Ladder.
From F. T., Monroe, N. T.—l inclose
sketches of a roofing ladder that may be
of use to the readers of your paper. We
found it convenient since contriving the
adjustable bracket, which is shown. The
bail makes the bracket secure, while the
bolt prevents it from dropping from the
ladder when moving about on the roof.
The slotted plate through which the bolt
possesis placed under a smaller slot cut in
the top of thebracket. Only a round hole
large enough to pass the bolt should be
bored in the ladder, thereby holding the
bolt firmly in the ladder, while the slot
allows enough play to the bracket to pre
vent the leg of the bracket from climbing
the roof, as ladders with a fixed bracket
will do while working upon them. By
removing thethumb screw thebracket will

shown in Fig. 4 is 2 x 4 inches, screwed
to the underside of bracket, with slot in
both plate and bracket through which the
bolt passesdown from ladder, the thumb
nut, Fig. 5, being screwed up next to
the iron plate.

The Falling mold vs. the Tangent
System.

From L. W. T., UpperAlton, III. —Some
men are born funny, some grow up funny
and some become funny by accident. The
late controversy between J. H. Monckton
and William Jingletinker Blower, of Eng
land, is a case to the point. The letters
are found in the July and August num
bers of Carpentry and Building. " W. J.
B 's " humor seemsto be accidental, while
Mr. Monckton becomesfunny by attempt
ing to answer seriously. For a number

add, work which I have done in a superior
and graceful way with ramp and wreath in
one piece, &c." That is what is wanted," W. J. B." Let the work be "superior
and graceful." We don't want the ins
and outs, ups and downs, longs and
shorts which prevail in the tangent sys
tem, but the "superior grace" aud
beauty of the "falling mold" is what we
are hungering foi now, and hope you will
not commit an error and send us off in the
wrong direction at the start. " W. J. B."
also says: "Perhaps it will surprise 'J.
H. M." to know-that it is quite possible to
give wreath and ramp, &c.
also that the face mold would be no part
of an ellipse or any known regular curve."
Well, yes; that would puzzle the best of
them to seean irregular curve come down
in "superior grace," and yet I believe (?)

Fig. 5.-Bolt and Thumb Nut.

Fig. 1.—Ladder Complete.
Fig. 3.-Bail.

Roofing Ladder as Suggestedby " F. T."

be free to slide upon the ladder, and the
bail can be lifted and placed under any
cleat desired to move the ladder up out of
the gutter, and the bracket is refastened
by putting the bolt through one of the
other holes which have been previously
bored for the purpose. We fasten the
cleats to the ladder with No. 8 wire nails,
setting the clinches well up in the wood
so as not to scratch the roofing plates.
The cleats are fastened 12J inches apart.
In the sketches that I send you Fig. 1
shows the finished ladder, and Fig. 2
shows the bracket. It will be noticed
that by means of a hole under the dif
ferent cleats the ladder can be ad
justed to different lengths of rafters.
It is made from pine board 16
feet long, 7J inches wide and J inch
thick. The cleats are 7f inches long, 2|
inches wide and 1 inch thick. The bracket

top is 12 inches long, 7J inches wide andi inch thick, while the bracket leg is 8
inches long, 7J inches wide and j inch
thick, and the bracket brace, connecting
the two parts is 11 inches long, 7f inches
wide and J inch thick. The bail,
Fig. 3, is 8 inches square, formed of -^
rod, welded solid. The bail is stapled to
bracket brace, as shown in Fig. 4, with
barbed wire fence staples. Fig. 5 is a
carriage bolt T5ffx 2| inches, which is used
for fastening the bracket to the ladder, as
previously mentioned . The iron plate

of years I have noticed that periodically
some English or Canadian stairbuilder
comes to the front and extols "the fall
ing mold system" and derides "the
tangent system." He generally closes
by promising to give us some instruction
on the " The Falling Mold Art " and then
subsides, evaporates, vanishes into thin
air, or outer darkness, and we hear of him
no more.
If Mr. Monckton had given " W. J.
B.'s" Fig. 8 close attention, he would
not have wasted time and paper in his
laudable effort to make an honest argu
mentative reply. That Mr. Monckton and
other authors deservesharp criticism is to
my mind indisputable; otherwise they
have some very clumsy followers. Mr.
Monckton and R. Riddel 1 seem to exert
all of their ingenuity to get irregular
nosings into the cylinder with the con
sequent longer and shorter balusters,
accompanied by those charming and
graceful lumps and humps which ap
pear in the curves of the wreath, <fcc.
"W. J. B.'s" diagrams 1 and 2,
possess at least the merit of equal nos-
mgs in the cylinder and when unfolded
from a straight line. " W. J. B." says in
reference to the tangent system employed
by Mr. Monckton and others, "which
system would certainly not meet all the
requirements and conditions of several
jobs which I call to mind, and, I would

you put it on your Fig. 8, for nothing else
would fit the place, " W. J. B."" The joints would not be square to
tangents or face of plank "—what have
tangents got to do with the falling mold
system? "and the center line of rail
would not lie in the central or any other
parallel plane of the plank "—well, well,
well, it seemsto be a phenomenal nonde
script— "but is it not a 'pearl of great
price ' to a man to be in conscious pos
session of superior knowledge and ability
that enables him to accomplish more than
his fellows ?" Yes it is, my dear fellow,
otherwise you never could have mounted
Fig. 3 with a " superior, graceful falling
mold " rail, chiseled from the Rock of
Ages, "with the balusters all the same
length." You say Fig. 3 " would puzzle
'J. H. M.' to do on the tangent system,
with ramps included in the wreath, . . .
no cripple allowed, but must carry a grace
ful (falling) line when finished." I be
lieve, "W. J. B.," you arc correct in
that assertion. It is certainly a puzzle of
huge proportions. Look at the diagram.
From step 14to 17 there are four risers, all
centering at one point, and all on a vertical
line one above the other. Stranger still,
none of them come into the cylinder by
about 6 inches. Counting one riser off for
fair play, I find about 21 inches vertical
drop on the falling mold at that point,
and yet it comes down, "no cripple al
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lowed," and "carried a graceful line
when finished."
I would like to know, " W. J. B.," if
you believe that ? When speculating,
ruminating and cogitating on this " fall
ing " science with "no known curve,"
I imagine you chiseled that stone rail in
one straight piece and then placed it in a
sweat box, steamed it to its greatest elas
ticity, then set up a few balusters—one
dogleg baluster over those four risers—
and placed the limber, yielding stone rail
on and "yanked" it down 21 inches to
the pitch line below. At two points the

of cubs rise up and shout :
W. J. B."

Blessed

Oil Stones.

From J. M. B., Burlington, Pa.— Re
plying to the questions about oil stones of
" G. W. 8.," Detroit, Mich., in the order
in which they are asked, I would say: 1.
I think the soft Arkansas stones are the
best for general use if I can only have one
stone. 2. If " G. W. 8." will write
to the Pike Mfg. Company, Pike Station,
N. H., I think ho will obtain what he

shown me how to cut a jack rafter, never
theless I can cut any jack rafter on the
ground. I have two ways of doing such
work. One is to take the thickness of the
material, say 2x6 inches, mark my pitch
the sameas any common rafter and add 2
inches on the pitch line, then draw a line
square across and meet the other line on
the opposite side ; this gives me the bevel.
I find this works in many cases. Another
plan is to take the valley cut and apply it
on the jack and use the long miter. This
also works. I would be glad to know
from the readers of the paper if I am right.
Note.—Our correspondent's description
of his method is perhaps sufficiently ex
plicit to enable our readers to understand
him. We fear, however, there is difficulty
to be encountered in this direction. This
general subject is of constant interest to a
large class among our readers, and we are
always glad to present questions and also
to print answers.

COBS [CLARK'S* lTHEATRE

Permanent Awnings.—Fig. 1
Showing Iron

.—Front View of Awning,
Scroll Work.

plastic stone would be considerably com
pressed in the "falling mold" and bulge
out like soft dough, but that can be whit
tled off when it gets dry, and is an accom
modating assistant in those unknown
curves. You show us a section of rail," W. J. B.," and tell us it is a mutton leg
that will waste much good stuff. Is it
possible that an Englishman would allow
any good stuff about a mutton leg to be
wasted ? It is recorded that in past cen
turies and extending up into the present
one, Englishmen were so exceedingly fond
of mutton leg that the feudal lords passed
a law making it a capital offence to eat
mutton before the lord of the manor had
received his price in shillings and pence.
Would it not have been appropriate to
have named Fig. 3 a mutton head
plan ?
Baron Munchausen was anEnglish tramp
who one day slipped into anavy yard, and.
after inquiring concerning the "jours'"
dinner cans till he was satisfied with their
contents, crawled into a" big gun " to take
a snooze. While dreaming of a terrible
salt water fight a practicing party came
along and touched off said big gun, shoot
ing the baron across the channel into a
hay stack which a charitable Frenchman
had placed in convenient range with the
big gun aforesaid. I am not prepared to
assert that the baron returned to England,
but think he did and left numerous de-
scendents. But that is no proof that any
of them engaged in the falling mold
stairbuilding science with its unique
" unknown curves " and " graceful lines."
You claim " W. J. B." to be an "excel
sior" citizen of these United States of
America. If so, let " excelsior " be your
motto, and, "borne onward and upward by
the strange device," unbutton your collar,
roll up your sleeves, and give the tangent
stairbuilders of this "greatest republic"
practical lessons in the new and occult
" falling line science," by "one who has
developed it in a new light." Then, and
not till then, will the coming generations

wants. I think, too, he might get what
he desires by calling on C. A. Strelinger,
of his own city. 3. I know of no way,
except by the color, a reddish yellow,
and the fine, even grit. 4. For some
uses yes; for carpenter's tools I would as

Permanent Awnlnz*.

From Builder. — Awnings have long
been used for protecting the fronts of
buildings and the people who pass by
them from sun and rain, but, as usually
constructed, they are of comparatively
little use to those who arrive at a building
in a carriage during a rain storm. Par
ticularly is this the caseunless the awn
ing is provided with a trough to take away
the water that falls from the eaves, and
also projects as far as the curb of the side
walk. Awnings of cloth or wood are not
durable; besides, they are cumbersome
and obstruct the light. Accordingly it is
not to be wondered at that iron and"glass
should be selected as materials for per
manent awnings, resulting in structures
that are durable and ornamental and an
swering all requirements. By the use of
colored glass, the roof and other parts can
be made pleasing to the eye and also to
serve as an advertisement, especially when
the interior is illuminated by gas or elec
tric light. For the worker in iron who
delights in scrolls and curves, the orna-

Fig. 2.—Construction of Gutter BetweenStone Cornice and Awning.

soon have the Turkey. 5. Yes; it
makes them hard and smooth. Neat's
foot or sperm oil is the best. 6. I do
not know why, but I know it to be a fact.

Jack Rafters.
FromT. 8., Toledo, Ohio.— I have had
frequent arguments regarding the bevel
cut on a jack rafter. No one has ever

mental awning gives him an unlimited
field for the display of his talent or skill.
In Fig. 1 of the accompanying engrav
ings is shown the front view of an iron and
glass awningover the entrance to aChicago
theater. The main part of the awning
may be considered as a projection of the
lintel cornice, although the design is en
tirely different. The crown molding of
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the awning cornice is of galvanized iron,
above which is the ornamental scroll work
shown in the front view. The frieze of
the cornice is composed of dark colored
ornamental glass, excepting the sign,
which is in opaque or white glass, which
allows the letters to be read by day, or at
night when the interior is. illuminated by
electric lights. The foot molding of the
cornice is of iron, and serves for strength
and ornament. Below this comes the or-

GLASS

Fig. 3.—Method of Joining I or I Rafters
and Gutter Cornice to Plate in Front.

namental iron work, which is mainly con
structed from \ x 1 inch bar.
The scroll work below the cornice
is somewhat similar in design to that
in front. As the roof is ogee in shape,
a part circle of ornamental glass is
introduced and the remainder of the
space filled with scroll work. From
Fig. 1 it can be seen that the front of
awning is supported by two iron posts
of a character to be made as desired of
cast iron, gas pipe or angle iron.
In Fig. 2 is shown how the plate or
frame of the awning is secured to the
building below the stonecornice, by bend
ing out the end of the plate at right
angles and fastening by screws or bolts.
As part of the roof pitches toward the
building a gutter is necessaryto carry off
the water. The gutter is indicated by
D E F G. At G the I iron is notched for
the reception of the edge of gutter, and
over this the glass is placed, the glass not
being shown in the cut. The lower part

The roof is " framed" from L or \_ iron.
At the ends, L iron is used for the rafters,
and tor the intermediate rafters J_ iron is
used. In Fig. 3 is also shown how the

J. irons are fastened to the plate, a cut or
notch being made in the iron for the re
ception of the edge of the front gutter at
J, over which the glass is placed. J K L
is the crown molding of cornice which
contains the gutter, which is bent at L,
so as to receive the ornamental glass
frieze, further held in position by bolting
on the bar at M. The foot molding is con
structed in a similar manner, if desired
as partly shown in Fig. 1.
The construction of awning at ridge is
shown in Fig. 4. The T-iron NOP can
be of sufficient size to cover the rafters Q
and R, the section of which is shown by
8. While a bolt is used in the illustra
tion to secure the rafters to the ridge iron,
countersunk rivets would be better in
practice, as they would not be in the way
of the glass. In Fig. 5 is indicated the
manner by which the cresting can be
fastened to the ridge by the bolts or studs
T U V, and how the parts of the cresting
can be secured at W by bolts or rivets.
The scroll work over the cornice in front
can be fastened in a similar manner. The
shape of finial is also shown in Fig. 5.
As ornamental glass set in lead is used
in the construction of the roof, brace
rafters are placed under the glass to give
it strength and to avoid too many rafters
which would interfere with the design.
In Fig. 6 is shown the relative position of
rafters, brace rafters and glass. A rep
resents an end rafter, B one of the center
rafters, C D the two brace rafters between
A and B, over which the glass, indicated

less time and space to quibbling on tech
nicalities and more to practical points the
average student would appreciate it to a
far greater extent than at present. Pre
vious to reading Carpentry and Building
I used to do all my stair railing on the" face and falling mold " principle, which

Fig. 4.—Construction of Awning at Ridge.

I still consider ahead of all others for get
ting over someof the very crooked places
encountered in practical work.

Bevel tor Valley Baiter.

From I. P. H., Omaha, Neb.— In answer
to "F. H. W.," of Williamsport, Pa.,
whose letter of inquiry relating to the
bevel of lower end of valley rafters ap
peared in the September number of Car-

B

Fig. 6.—Section Showing Rafters, Glass and Brace Rafters.

by the dotted line, is placed. By drilling
holes in the rafters A and B and driving
through pins, the glass would be secured
in position, after which putty could be ap

plied in the usualmanner. As the glass is
in small pieces, joined by lead, no diffi
culty appears to have been encountered in
bending it (nearly) to the required shape,
as shown in the end view.

Design for Hen House.
From R. R., Lachine.—Will some of
the practical readers of Carpentry and
Building kindly give me a plan of an im
proved hen house ?

Sugaestlons to Stair Builders.

From A. S., Columbus, Ohio.— I have
been a subscriber to Carpentry and Build
ing since January, 1882, and have all the
numbers of that paper since that time
bound in yearly volumes. I value them

pentry and Building, I would say it may
be found in the following manner: Take
17 inches on the blade of the square and
one-half the rise of the common rafter to
a foot run on the tongue, and the tongue
gives the cut. For example, suppose we
have a roof of one-third pitch. This is a rise
of 8 inches to the foot run. Eight and 12
will make the common rafter cuts, and 17
and 4 the cut on the end of the
valley rafter corresponding
square cut on the common
In the diagram which I send is
the manner of applying the
to a valley rafter. So far as I am aware
this rule will work on any pitch of roof.
If the correspondent had asked how to
make a cut in a miter box that would
properly miter moldings meeting in valley
on roofs having the common raSter cut
square on their lower ends, the question
would have been a difficult one to answer.
Nevertheless a cut can be made in a box
which will make perfect miters iu valleys

to a
rafter,
shown
square

Fig. 5.—Side View of Cresting Shown in Fig. 4.
Bevel for Valley Rafter.

of the ]_ iron is bent over and fastened to very highly as a work of instruction,
the plate as at H. The connection be- especially in the line of stair building. I
tween the building, or the flashing, is think, however, if someof the correspond-
shown by A B C, and the joint at D. ing authorities on this subject would give

as above referred to. If the ends of the
rafters were cut on the plumb line then a
square miter would make the cut, but as
the ends of the rafters are cut square it
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gives the molding a different pitch, there
fore a different cut must be made.

Framing a Barn.
From J. & A. H., Ohio.—We are read
ers of Carpentry and Building, and are
much interested in the questions and plans
lately published relating to barn building.

size of timber to be employed. Could a
curb roof be used upon such a barn ?
Note.— If our correspondentwill refer to
previous issuesof Carpentry and Building
he will find a number of suggestions for
framing barns, from which it is pos
sible he may be able to gather something
which will beof interest iu this connection.

\y x k a'x8" K X!7\ /»7* v\. / ..\7\/\
4X4.

«"X7"/ \/ \ DOOR

h'x 12• / \/ \
to'x1d

4"X4"

to'x1d"

54Feet

Fig. 1.—Side Elevation.

short and the others long. I find the quar
ter of a circumference having 10 feet as a
radius, to be 15 feet 8 f\ inches. A prac
tical way to obtain the joint would be to
kerf the board and then tack it on level.
Take the dividers, extend to 4 inches, rep
resenting the fall of the porch floor, and
scribe the board to the floor. Then take
it off and rip to the scribe line, and you
have a tight joint. I know this is not a
scientific wav, but it is practical. I desire
to thank " J. H. P.," Grinnell. Iowa, and
others, for answering my question in re
gard to mitering a rake and level molding.

Pltcb Of ItOOl'N.
From J. J. A., Madison, Neb.— I notice
in the September issue of Carpentry and
Building a letter from " W. S.," Paterson,
concerning the pitch of roofs, and in reply
thereto a note, to some portions of which
I beg to take exception. In one place it
reads, " Thus if the span is 30 feet and
the length of the rafter 20 feet, the pitch
would be called two-thirds pitch." Now,
this is not the way we get two-thirds
pitch in the " woolly West." For a two-
thirds pitch on a 30-foot span, we must
have a 20 foot rise— for 20 is two thirds of

-36Fee!

Fig. 2—An End View. Fig. 3.—Bent on Each Side of Barn Floor.

Framing a Barn.— SketchesSubmitted by "J. <£A. H.r

We have somewell defined ideas as to how
a barn should be framed, and in order to
convey them to other readersof the papers
we send a few rough sketches illustrating
our method. Fig. 1 represents the side
view of a barn 54 x 36 feet in size. It is
drawn from 18 feet to square, which is the
way we usually build barns here. Fig. 2
representsan end view of the barn, while
Fig. 3 represents a bent on each side of
the barn floor. We consider the method
here illustrated better than any of those
which have yet been published, for the
reason that the end posts run up to the
purlins, thus preventing the barn from
bulging when filled with hay.

Framing a Bank Barn.
From H. J. C, Volante, Pa. —Allow me
to inquire, through the columns of Carpen
try and Build ng, how to frame a bank
barn having five bents, two floors and two
bays. The Boors drop down 5 feet,in order
to allow the cattle to eat from them. The
barn is to be 40 x 64 feet, with the upper
story 18 feet and the lower 9 feet under
bays and 4 feet under floor. Are not
sloped purlins better than straight purlins,
and can the barn be framed with the cen
ter piece of middle beamscut out ? I de
sire to be informed upon this point, for
the reason that I know of several barns of
this kind where the roofs have sunk and
the ends bulged out at the bottoms. I
would also like to be informed as to the

The question, however, which he raises is
one affording opportunity for interesting
discussion, and wepresent it to our readers
in the hope that they will give it such at
tention as its merits may seem to demand.

Balloon Framing.

From S., Boonville, Mo.—Will some
reader of Carpentry and Building kindly
explain the term "balloon framing, " for
the benefit of the uninitiated ?

B'ownard Boor Cnecks and Window
Fasteners.

From D. 8. and N. Mfg. Company,
Dallas, Texas—Will some of the readers
of Carpentry and Building kindly give us
the address of the manufacturers of Brow-
hard's patent door strips or checks and
also window fasteners?

Base Board for Circular Bar.

From J. M. B., Jr., Burlington, Pa. —
I notice in the April number of Carpentry
and Building several answers to the prob
lem of "F. S. 8.," Charleston, S. C, in re
gard to cutting a baseboard for a circular
bay window. Now, these answers may
be all right, and probably they are, but lo
divide a space of 4 inches icto the same
number of parts into which J of the cir
cumference of a circle of 10 feet radius is
divided, makes one stt of spaces rather

30. Therefore, to find the length of rafter,
we want to find the hypothenuse of a right
angle triangle of 15 and 20 feet respect
ively, which gives 25 feet.

Convenient Boor Holder.
FromU.H. C, Denver, Col.—To-day
I was looking over Carpentry and Build
ing for the last year and was more than
pleasedwith the information it contained.
I think I would like to rescue"N. P. W.,"
whose letter relative to a convenient door
holder appeared in the September issue for
1889, from other forms of holders advo
cated by various correspondents. I have
tried all other kinds of door holders, but
they did not work to my satisfaction. We
have to get a hustle on us here, as well as
in other places. I use "N. P. W's."
plan, but 1 choose a door opening about
the center of the house, and then saw the
ends of the door stiles off at the top and
bottom ; scribe the doors at their several
openings and then take them to the cen
ter of the house and proceed to plane to
the scribing marks. I then put on the
hinges and take them to the places where
they belong. After they are all hinged, I
proceed to swing them. I come very near
getting there with the best of men in this
section. For mortise locks I usean^j-
inch bit for mortise and knob and f inch
for key holes. I ooly bore three holes for
the mortise lock and leave the door on its
hinges. My foreman says that one can
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lock a door while " W. K. H." is taking
his off the hinges and getting to the bench
with it.

An Eyebrow Window.

From J. W. I., Chicago, III.—Will some
practical readers of Carpentry and Build
ing kindly show me the way to strike out
an eyebrow window ? It must show no
valleys, but gradually die away into the
roof. I also desire to have some one show
me how to obtain the lengths of all the
ribs, as it is obvious that every one is dif
ferent.
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Length of Jack Rafters.—Fig. 1
.—Diagram

of Hipped Roof to be Framed.

a hipped roof, which is to be framed. The
run of the common rafter is 13 feet, the
rise 9 inches to the foot, or 9 feet 9 inches.
Now, to obtain the length of the hip I

first take the steel square, it being my
practice to employ a square and rule with
twelfths marked on it

,

so as to use a scale
of 1 inch to the foot. Measure across
from 13 on the tongue to 13 on the blade,
as A, Fig. 2. By this means I obtain 18
feet 4^inches, which is the run of the hip.
Now, take the run on the blade, the rise
on the tongue, as shown at B

,

Fig. 2, and
the result is 20 feet 9| inches, which is

the length of the hip. For the bevels
take the same figures, referring now to

18*i

ia//' 18«C<^'

1 | 1 1 | M 1 1 ' V/ 1 1

2d9)

1 "

j^^f

"

a a

13Y.

tig. 2.—Obtaining Length of Hip.

Fig. 3
,

and the tongue gives the plumb
cut, while the blade gives the level cut.
Take the plumb line on the stick C
,

Fig. 3 : Square across the top, draw a line
parallel to the plumb line at a distance of
the thickness of the hip rafter. Connect

the lines on top, and the top bevel is ob
tained. I obtain the jack rafter in the
sameway. In the July issue of Carpentry
and Building " M. E. B." says, divide
the common rafter into as many parts as

square over to E. To get the bevel for
the joint F, take C E on the tongue and

E D on the blade of the square and apply
to the edge of the board at a; mark at
the tongue of the square. To get the

Length of Jack Rafters.
From F. J. E., Elizabeth. N. J.— I have
been reading in Carpentry and Building
the different methods of finding the
lengths and bevels of hip and jack rafters.
It is a subject in which I am particularly
interested. I have what I consider a

short, sure and simple plan of finding the
lengths of jack rafters, and as being of
possible interest to other readers of the
paper, I present it herewith. Referring
to the sketches which I inclose, Fig. 1 is

Fig. 3.—Method of Obtaining the Bevels.

we have spaces between jacks, and the
first part will be the length of the first
jack, and the first and second will be the
length of the second jack, and so on.
That plan is very good, as the number of
jacks is given, and not the width of the
spaces,but supposethe width of the spaces

is given instead of the number of jacks,
say 2 feet, shown by the dotted lines in
Fig. 1

. If the space is 2 feet, the run of
the first jack is 2 feet, the second 4 feet,
and so on. Now, the run 2 feet and the
rise 18 inches will, by measuring across,

bevel for the joint D take the hight A F

on the tongue aud E D on the blade of the
square and apply to small d

,

marking at
the tongue of the square. To draw the
face mold make A B C of Fig. 2 equal to
A B C of Fig. 1. Square over from C in
definitely on B of Fig. 2

,

with the tan
gent B D of Fig. 1. Mark the arc at D
of Fig. 2. Connect B D. Make the face
mold half the width of rail on bevels each
way from A and D, as indicated at a and

d by the dotted lines, Fig. 1
.

Bend a

flexible strip and mark the curve lines.

A Piece of Stair Work.—Fig. 1.—Method of Laying Out the Work.

give 2 feet 6 inches, the length of the first,

jack rafter, and each jack will be 2 feet

6 inches longer. Of course, as we obtain
the length from the center of the hip, we
must take off half the thickness of our hip
rafter, as measured acrossthe top bevel of
the hip.

Classes In Turning.

From H. B. W., Elkhart, Ind.—Please
inform me where I can take a thorough
course in turning.
Note.—We cannot give our correspond
ent definite advice in this matter, for we
are not certain that there is any institution
at present making a specialty of coursesin
wood turning. We think, however, that
some attention is given to this department
of work at Sibley College, Cornell Uni
versity, Ithaca, N. Y., and also at the
Worcester Free Institute, Worcester,
Mass.

Leave some straight wood at joint H, as
shown.

Estimating Cable Contents of
Buildings.

From S. W. R., Boonville, Mo.— I have
read Carpentry and Building since last
May with a great deal of interest and bene
fit, and would very much desire some of
the practical readers of the paper to an
swer a few questions which I will pro
pound concerning the subject of estimat
ing by the cube. In estimating the cubic
contents should one take the outside di-

A Piece of Stair Work.
From A. L., Napa, Cal.— In the ac
companying sketches I send you a plan of
turn out at the bottom of u flight of stairs,
which comes to a level at D in Fig. 1

.

The work in this case is done for the most
part with the aid of the square. Take a

piece of straight edge board, as indicated
in Fig. 1 of the illustrations, and with O

as a center strike the center line of the
rail F D. The plan of tangents is indi
cated by F B D in the same figure. Ex
tend F B to E and square over to B. In
the same figure F A is the hight
raised over the tangent F B. Draw the
pitch line A B

,

extend it to C and

Fig. 2.—The Face Mold.

mensions or the inside ? In arriving at
the hight of a building what print is it

desirable to measure from, the apex or the
hight of plumb work, when gable is used ?

Is the estimate for brick and frame build
ings made in the samemanner ? What is

the safe estimate per cubic foot, with car
penter's wages at $2 per day, in the case
of a low priced brick residence; also in the
case of a medium city residence and a

first-class brick residence ? I would also
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like to know the safe estimate per cubic
foot, with wages the sameas above, in the
case of a low priced frame residence, a
medium priced frame city residence and a
first class frame city residence.
Answer.—We submitted the inquiries of
our correspondent to a well known civil
engineer and architectural writer, from
whom we have the following answer:
In estimating the cubic contents of a
building for cubing its cost, as the saying
is, various methods are pursued which
may be briefly stated: In England the
most usual practice is to multiply the
length of the building by the breadth and
the result by the hight from the bottom of
the footings to half way up the roof. In
America the general practice is to measure
half way up the hight of the roof to one-
half way down the depth of the founda
tions and multiply by the length and
breadth of the structure; the number thus
obtained is then multiplied by the value
of a single foot for an approximate esti
mate. Both of thesemethods are approx
imations of an approximation, and should
not be adopted by any builder in starting
out to obtain data for cubic values. The
method I have adopted is to measure the
cube of the building independent of the
roof and measure the roof separately, tak
ing the outside wall lines as starting
points for the building proper and begin
ning at the level of the footings, and not
at grade or curb line, as practiced by
many. The roof prisms and pyramids are
so variable that to establish anything like
a rational relation between two dissimilar
buildings each roof should have its cubic
contents estimated separately and added
to the wall enclosed building.
Consider an ordinary 25-foot dwelling
house as an example. Its total clear
frontage is 25 fiet. It is composed of a
main building and a rear wing or ell. The
main part of the house is

,

sav, 25 feet by
30 feet; the ell is 16 feet by 20 feet; the
hight from footing to eaves, both front
and rear, is 30 feet ; the roof of the main
front is an ordinary gable, whose rise is 8

feet, and whose eaves overhang 1 foot on
each side. It is a solid similar to a prism
of three vertical faces ; its base is

,

say, 27
feet and its altitude is

,

sav, 8 feet. Its
are is 27 x 8 -^ 2 — 108 square feet. The
hight of the prism is. say, 32 feet, and its
contents, therefore, are 108 x 32 = 2456
feet. The contents of the main building

is 25 x 30 x 30 = 22,500 cubic feet. To
this must be added the roof prism of 2456
feet, making a total of 24,956 cubic feet.
Proceed in the same way with the rear
portion of the building and add the two
results together for the whole building.
Sometimes the rear roof may be a hipped
gable ; in that event its solid may be con
veniently separated into that of a triangu
lar piism and a wedge whose base is equal
to the base of the prism.
The estimates for brick and frame are
never alike, because brick is more expen
sive than frame work, although the ratio
between the two is a variable one, owing
to the great difference possible in the range
of each as to cost :

Low priced brick house with carpenters'
wagesat $2per day andmasons'at $3.50would
amountto 12centsper cubic foot.
City residence,brick, ordinary decoration,
14to 16centsper cubic foot.
City residence,brick, fine decoration,20to
24centsper cubic foot.
City residence,brick, first-classdecoration,
30to 40 centsper cubic foot.
Frame buildings, wages $2 and $3.50per
day, asabove:
Low priced residence, 8 to 12centsper cubic
foot.
City residence,medium decoration,14cents
per cubic foot.
City residence,fine decoration,18centsper
cubic foot.
In a frame house built this summer for

a client at Newark, N. J., the total cost of
the structure, including furnace, three

mantels, range, gas fixtures and architect's
fee, amounted to nearly $4000. It con
tained in basement a dining room, kitchen
and cellar ; on the first floor a parlor, liv
ing room and library ; and on the second
floor three bedrooms and a bathroom. The
attic was unfinished. There was no hard
wood in the house, and no decoration of
any kind. There was natural finish to
woodwork and hard finish to walls. The
front windows had the Wilier sliding
blinds; other windows outside blinds
with rolling shutters. The house was
stained where shingled and painted where
clapboarded. The roof was of slate, and
the chimneys were capped with terra cotta
molded blocks. The bathroom wastes
sewered to the street connection with the
sewer, and the kitchen wastes drained to a

cesspool in the rear yard. The front walks
were flagged with bluestone, while the
yard walks were laid with 2-inch plank on
sleepers. There were no fences in front.
The cubic contents of the house were
31,102 cubic feet, making a cost of $0.1286
per cubic foot. The ground floor area
was 865 square feet, making a costof $4.63
per superficial foot of such area. In this
house, carpenters' wages were $3.50 per
day and masons' $4 per day.
A safe rule for a suburban house in or
near New York City is irom $5 to $6 per
square foot of first floor area, or 15 to 18
cents per cubic foot. This is for first-class
work in a framed structure without decora
tion, but admits ' of good materials
throughout, first-class plumbing, good
foundations, hardwood hall stairs, and
hardwood or parquetry flooring for a mod
erate sized hall. Brick structures of the
same class are more expensive, and the
ratio depends on the quality of the brick,
as well as the extra cost of the fine work
manship necessary to artistic work. In
England dwelling houses of the com
monest character (such as speculative
builders indulge in) can be built for 5

pence (10 cents) per cubic foot. The cost
of dwelling houses ranges from this price
to about 16 pence, the price of the most
expensive mansion. Warehouses of plain
character cost 5£ pence to 6 pence ; stables
from 5 pence to 1 shilling, and the list
might be extended.
In America cheaper houses are built
than would be tolerated in England, and
costlier houses ure built in such a city as
New York than exist anywhere else in the
world. The ordinary apartment house,
not fire proof, costs from 20 cents to 25
cents per cubic foot for an inside location,
but for a corner site the increasedcost may
run the total figure up to as high as 30 to
32 cents per cubic foot. If built of fine
cut stone and brick combined, a corner
apartment house may amount to from 35
cents to 40 cents per cubic foot. Usually
such a house has fire proof floors or halls,
hardwood hall floors, elevators and every
modern improvement.

Points Worth Considering.
From L. E. Thornton, Columbm,Oa.—
The first thing to be taken into consider
ation by one contemplating building,
whether he be architect or builder, is the
size and shape of the lot on which the
structure is to be erected. This, in con
nection with the design, is an important
question. It is also desirable to consider
whether the lot upon which it is proposed
to erect a building is a corner or a middle
one; whether the ground is high or low,
tolliug or flat, and whether the lot is large
or small ? These questions should first be
settled by one who has an eye for design
ing, having in view neatnessof appearance,
convenience of rooms, sanitation, heating,
light and ventilation. All of these are
necessary considerations in making the
home healthy, attractive and convenient.
Many a beautifully designed home has
beenplaced on a lot which was not adapted

to the design, thereby rendering the
whole unpleasant to the eye. On the other
hand, many a beautiful building site has
been ruined by erecting thereon a house
which was not designed in keeping with
the environment. There can be no rule
laid down for designing homes. The true
architect must be familiar with human
nature, and his successwill depend largely
upon his ability to judge from a short con
versation with his clients what will best
suit their requirements, and then to be
able to adjust them in such a way as to
maintain the several points above alluded
to. There are many people who consider
themselves competent to design a home,
and only require the aid of a carpenter
to carry out their ideas. Generally
speaking, however, when they have built

a house the complaint comes up, " If I

had only had this to do over again I would
make this and that very different ;" and
the architect engaged who fails to point
out to his clients this or that feature
which they think they want, and which
the architect knows, or ought to know,
will not be satisfactory in the end, fails to
do his duty and will probably miss it in
the long run by lack of recommendation
or just condemnation. Then again the
locality has to be considered. While in
the North sleeping rooms, or chambers, as
some are pleased to call them, are gener
ally small and usually unprovided with
grates or other heating apparatus, in the
South they are, if anything, the largest
rooms in the house, and seldom is oneseen
without a giate or open fireplace.
In the North the kitchen is often in the
main body of the house,sometimesdirectly
at the rear of the hall. In the South it is

generally, and with few exceptions, as far
from the main body of the house as it is

possible to get it
,

and often at a consider
able distance from the dining room. I

strongly advocate theseparation of kitchen
from dining or other rooms of the house
by a passageway, pantry or some other
method, for the purpose of preventing
fumes from the kitchen entering other
portions of the house. The manner of
ventilating this space between the kitchen
and the dining room depends upon the
locality and the position of the house.
Convenience requires a pantry or china
closet and store room. If not too much
limited in means a butler's pantry, where
the better class of dishes can be washed
without the necessity of their being taken
to the kitchen, and also where pastry may
be prepared away from the heat of the
kitchen, might be provided. Some people
prefer sleeping rooms on the sunny side of
the house, while others prefer them on the
shady side, and the same variation of
opinions exists in regard to all the differ
ent rooms and other arrangements about

a house. It is incumbent upon the de
signer therefore to incorporate as many of
the different ideas as possible in order that
when the house is completed the people
will say they have got just what they
wanted, when in reality it is probably
quite different from what any one would
have understood to have been meant by
these suggestions. The true designer
simply draws out ideas, and putting
them with facts, mingles them together in
such a manner that the client thinks the
designer is carrying out his ideas, when
any one else would nave placed an alto
gether different meaning upon the sugges
tions proffered. The result is

,

however,
that the architect has made use of his own
knowledge, having certain points in view,
and has produced a house pleasing to the
eye, healthy on account of proper drain
age and ventilation, cheerful by reasonof
abundance of light, comfortable from
proper heating arrangements, and con
venient, owing to the position of the
various rooms, one to the other. The re
sult is a happy family— friends of the
architect.
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Arbitration.
One of the fundamental points of the
Declaration of Principles of the National

Association is : " Employers in the build
ing trades should recognize that there are i

great opportunities for good in associations
of workmen, and while opposing and con

demning improper methods and action

upon the part of such associations, they
should still be ready to aid and assist them
in all honorable purposes."
The report of the Committee on Arbi

tration, as submitted to the mid-year meet

ing, contained the following: " No asso
ciation desiring recognition as an author

itative body should, either in its form of

organization or thiough its by-laws, rules
or practices, attempt to independently or

arbitrarily control or influence the action
of others; but, recognizing the rights of

others, should adopt measures that will
lead to joint consideration and joint ac

tion in all methods of mutual concern."
"Associations established upon the

principles above expressed should be

heartily encouraged, all persons eligible
thereto should be urged to join, and every

legitimate effort made to convince them

that it is their duty to unite with their
fellows in all honorable methods for the

establishment and maintenance of just
and proper practices among themselves
and in their relations to others."

It is a fact that the majority of the best
workmen in many branches of the build

ing trades are members of unions, just as
it is a fact that the majority of the best

employers are members of builders' asso
ciations, and the motive that actuates the
former is exactly the same as that which
actuates the latter. The primal object of
the trades union, at the time of its in

ception, is the improvement of the condi
tions which surround and control the sale
of the only commodity the workman has

to offer— i. e., labor.
The organization of trades unions, the

power of united and concerted action, has
discovered to the workman the strength
that lies in association, and as a natural

result they have been led into arbitrary
and unjust action because of the fact of

there being comparatively no opposition to
the course they have seen fit to pursue.
It is impossible for the employers in the
building trades to take any other position
than one of antagonism toward organiza
tions of workmen as they are at present
conducted,they having declared, as an in
herent part of their existing functions,
certain things that appear to the employer
to be not only beyond their province, but
have attempted to subvert principles that

cannot be changed either by employers or

by workmen.
One of the principal sources of the mis

understanding between employers and

workmen is the fact that a party of

employeesget off in a little group by them
selves, and a party of employers get off in
a group by themselves; they do not under
stand each other, and the relations between
the two become strained until open antag
onism is declared, while the trouble is that
if they were brought together they would
soon discover that they were not so far

apart after all.
It is the getting apart with fists all
doubled up and ready to strike out that

creates the misunderstanding and trouble,
and employees are beginning to learn that
this indiscriminate striking back is not

bringing the solution that they are all so
anxious to reach.
The plan of arbitration as submitted to
the mid-year meeting by that committee,
which provides for an equal number of
arbitrators from both sides, and tie votes
on any question to be finally settled by an

umpire chosen by the joint committee,
work to progress without stoppage pend
ing a decision, seems to be most just and
feasible. The plan is founded on princi

ples of equity and honor, and seemsto be
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least likely to excite opposition' or antag
onism, and most likely to accomplish the

result which all are striving for—complete
and harmonious co-operation—and little

by little the ground will be finally reached
where there there will be no more troubles,
at least of the character that has existed
in the past.

What is the reason that there has been
so much trouble ? It is because the em
ployers have been doing no thinking, but
have been huddling together over their
little private affairs and letting the
welfare of the whole take care of it
self, while the workmen have been
coming together, organizing, gathering
strength ; and have been so little
opposed, so little met, so little cautioned
by employers, that they have done things
which a strong man frequently does, neg
lected the rights of the weaker party, and
have encroached upon the rights of the
employer and placed stumbling blocks in
the path of capital and labor, mainly
because employers have neglected their
plain duty.

It is absolutely impossible to perman
ently settle the differences which arise
between employers and employees by
action exclusively from the standpoint of
either one party or the other.

Some plan must be developed whereby
questions that will be considered as of
mutual concern to both parties may be
freely placed before a tribunal, which shall
be just and fair, for final adjudication.

The biggest bugbear seems to be the
settlement or fixing of what questions
shall be deemed by the employers as of
mutual concern.
The question of apprentices,for instance.
It has been proven, from conversation and
discussion with the best men in some of
the unions, that they think they are right
and justified in tbe position they take on
the subject, and that they have fair
reason for maintaining that they have an
interest in the question as well as the em
ployers. How is the question to be
settled ? Are the employers to define that
"questions of mutual concern " must not
touch apprentices ? If the employers re
serve the right of such distinction to
themselves, the unions whom they are
approaching for the purpose of reaching
some ground upon which to build a new
condition of affairs have also the right to
say that this, or that, is not a question of
mutual concern, until every subject in the
calendar is branded as not being of mutual
concern, and employers will be left with
nothing to do but resumethe inconsequent
ground upon which they have stood for
the last 25 years, being no nearer a peace
ful solution than before.
The solving of this problem will only
be obtained by thorough and careful con
sideration and discussion, and these are the
only means that will secure peaceful set
tlement of the disturbing questions.
It has been proved that thinking mem
bers of the unions are in about the same
position as the conservative members of
employers' associations, and are of the
opinion that it would be better for all to

come to joint conclusion on the appren

ticeship or any other question.

The motives of the union men are to

reach better conditions, and employers

have been doing practically nothing to

correct their methods.
Arbitration is the fairest and best means

for securing harmonious action by two

elements whose interests are so closely

identified as those of the employer and

employee, and the plan provided by the

Arbitration Committee of the National

Association of Builders contain the prin

ciples that are most likely to bring about

the desired end.

A Building Fund for a Builders'
Exchange.

Thomas J. King, secretary of the
Builders' Exchange of Washington, D. C,
by request madethe following explanation
at the mid-year meeting of the methods
used by his Exchange in securing funds
for the purchase of a site and the erection
of a building of its own.
The Exchange started out with the ex
pectation of having 150members, 100cor
porate and 50 non-corporate, but soon
found it necessaryto increase the number
to 200, with every indication pointing to
a necessaryfurther increase to 300.
The initiation fee was placed at the low
figure of $50, which was considered as
the best charge to make for membership.
The fee for the corporate class has since
been increased to $75 and later to $100,
the non-corporate fee still remaining at
$50.
During the month of March Mr. King
and a few others conceived the idea of
purchasing a piece of property and erect
ing a building thereon for the use of the
Exchange. At the time of organization
the quarters at present occupied by the
Exchange were leased for a term of five
years, with an option of one year at
$60,000in case it was decided to buy. It
was discovered, however, before the Ex
change wasnine months old that the build
ing would be entirely too small for the pur
pose, and a committee was appointed with
instructions to select a site for the erection
of a new building.
The committee found the selection of a
site slow work, hampered as they were by
the fact that there was but little money in
the treasury at that time, with the excep
tion of the general fund, which was then
very moderate.
Mr. King with others at once set to
work to devise means for raising a fund
'to be used in building, and as a result it
was decided by the Exchange to issue to
the members of the corporate class a cer
tificate of membership at a certain recog
nized value.
The certificates were placed at $200
with a valuation of $300, making the
amount payable in one year at the rate of
$25 per month. All corporate members
who nave not subscribed for a certificate
of membership by January 1, 1891, will
forfeit such membership and be set back
into the non-corporate class.
There were secured in about 30days 120
individual subscribers at one share each,
leaving about 80 shares or certificates un
subscribed for. All but 15 or 20 of these
shares were taken by the members of the
corporate class and the extra ones held in
trust and are at the disposal of the board
of directors. When a member makes ap
plication into the corporate class the board
of directors designate by ballot which
member holding two or more shares of
stock shall relinquish one share to the
applicant, he receiving for that share 10
per cent, premium. Thus, if the holder
paid $300 for the share relinquished he

received $330 for it
,

the new member pay
ing the premium. This plan was found
to work very satisfactorily.
On a basis of $300 each for 200 shares,
$60,000 in all, the first six months brought
in $30,000, and assessments for the suc
ceeding three monthswill produce $15,000
more. Many of the members have paid
for their certificate in full and someof
those holding extra shares also paid cash
for them, and in this manner have antici

pated the assessmentsand correspondingly
increased the amount of the fund at pres
ent on hand.
The certificates or shares are non trans
ferable and, therefore, not negotiable, and
memberswho invest in a share of stock
virtually have their money tied up therein,
but in the eventof the death or retirement
of a certificate holder the board of direc
tors are instructed to place a value upon
his stock, and the retiring member or his
heirs may make demand on the Builders'
Exchange for the value of the stock in.
question.
The object in making the stock non
transferable and distinct from that of a

stock company was to prevent the stock
from being placed on the market and
losing its identification with the owner
ship of the building, and also to prevent
any speculating therewith should the stock
be held by outside parties. Another
strong reason in favor of the plan is that
the holding of a certificate of membership
in the corporate class is a guarantee to
the public that each member is worth at
least $400, for he has paid up into the
Builders' Exchange $300 for his share of
stock and $100 initiation fee.
The site ultimately selectedasdesirable
for building purposes is on Thirteenth
Street and only a square and a half from
tho present location. The ground is 65
feet front by 155 feet deep, with an alley
30 feet wide in the rear and 20 feet wide
on the side. On the premises at the time
of purchase was a church building with as
fine a church interior as there was in the
city, with a class room in the lower story
55 x 60 feet, 13 foot ceiling, and abovean
audience room of about the same dimen
sions except that the ceiling was much
higher.
Fortunately the building set back in the
lot about 40 feet, so that after removing the
vestibule a depth of 50 feet was given,
upon which is being erected a six story
building that is to be the future home of
the Builders' Exchange.
On the rear part of the lot, 65 x 55 feet,
which fronts on the 30-foot alley that is
practically a street, it is intended to put up

a trades school, while the lower story of
the old church will be used as an exhibi
tion room and the main body of the
building as the exchange room, leaving
the new structure free for offices.
The cost of the property was $45,000,
and was paid for by $15,000 cash and a

deed of trust for $30,000. The assessments
are being used for building purposes only.
The contracts with the builders already
amount to $48,000, and it is expected that
the changes in the church building will
cost about $12,000more, thus making the
total expense $45,000 for the property,
$60,000 for new building and alterations
—$105,000 in all. The value of the in
vestment 'may be estimated by the fact
that ten days after the purchase the Build
ers' Exchange was offered $50,000 for the
property, and the offer has since been
raised to $75,00), an advance of $30,000.
It was deemed necessaryfor the protec
tion of members of the Exchange, who
have invested money in the enterprise, to
create a separate organization known as
Certificate Holders' Association of the
Builders' Exchange. This association is

composedexclusively of certificate holders,
and the Board of Directors of this or
ganization is like the Board of Directors
of the Builders' Exchange. The reason
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of this action -was that, having the deed
drawn, it was deemed proper that parties
investing their money should be protected
individually, as, if the deed had been
made to tbe Builders' Exchange, all mem
bers in the corporate clas9would have had
equal benefits with the actual investors;
hence the deed was made in accordance
with the number of shares held by each
individual. There are about 90 per cent,

ol the corporatemembersin the Certificate
Holders' Association at presen*, and it is
expected that the other 10 per cent, will
be taken in before January 1, 1890.
It is only proper to say, in addition to
the forgoing, what was modestly omitted
by Mr. King which is that the trade for
the property was made personally by Mr.
King, and he could have turned the
property over at an advance of $30,000
before it was finally accepted by the Ex
change. Notwithstanding this fact, Mr.
King gave it to the Exchange for just the
price at which he bought it

, thus forfeit

ing the handsome profit and virtually con
tributing $30,000 to the Exchange out of
his pocket.

The Philadelphia Trades
School.

A desire was expressed at the mid-year
meeting of the directors of the National
Association for more thorough dissemina
tion of information relating to the meth
ods used in establishing and the workings
of the Philadelphia Trade Schools con
nected with the Master Builders' Ex
change of that city.
The prospectus, as published by the
Executive Committee in charge of the
school, has been given in a previous issue
of The Builders' Exchange, together with
all available information that would be of
value to other exchanges undertaking the
establishment of a similar institution. In
consideration of the fact that it would be
impossible to attach too much importance
to so completely successful a move in a di
rection most strongly advocated by the
National Association, a digest is heregiven
of the remarks on the subject made in the
mid-year meeting by Wm. Harkness,
Jr., secretary of the Executive Committee
of the trade school.
The first thing that was done after the
establishment of the school was decided
upon was the selection of a general com
mittee on trade school from the Master
Builders' Exchange, which was composed
of three members from each of the seven
trades in which it was proposed to give in
struction. This committee in turn ap
pointed an executive committee from
among its membersconsisting of the chair
men of the different departments, seven
in all.
TheExecutive Committeeweregiven full
power to provide all necessary parapher
nalia and equipment, and to incur such ex
penseas was deemed expedient.
The prospectus was next formulated;
each trade committee having the super
vision of the rules and conditions govern
ing their several trades. These separate
plans were taken in charge by the Execu
tive Committee, compiled and 5000printed
and distributed throughout Philadelphia
and the United States.-
The next thing in order was the selection
of a superintendent who should have per
sonal charge of the entire school. Adver
tisementswere placed in Philadelphia and
New York papers, and the result was a

number of replies from which a selection
was made, and the applicants notified of
desire upon the part of the committee for
an interview. After subjecting the appli
cants to a thorough examination it was
decided to employ W. A. H. Allen, of
Philadelphia, a retired navy engineer and

a man in every way fully capable for the
position.
Mr. Allen at once assumedcharge of the

work in hand and selected his instructors
for the different branches of instruction.
This action was reported to each of the
seven committees, who in turn submitted
the reports to the Executive Committee for
approval.
During the time that was occupied by
the foregoing preliminary work the news
papers had been giving full information to
the public of the prospective school, and

a great number of applications for admis
sion were received and filed under the vari
ous tradesin which instruction wasdesired.
It was decided that pupils should pay
an initiation fee of $18 for nine months'
instruction, and applicants were accord
ingly notified.
Finding that the number of pupils
would exceed the capacity of the room de
voted to the school, it was necessary to
divide the pupils into two classes, with
general-instruction in drawing and similar
studies by the superintendent every Wed
nesday night.
At present there are about 100 pupils in
the school. The bricklaying class takes
20; plumbing class, 50; carpentry class,
SO; "painting class, 10; blacksmithing
class, 6: plastering class, 8

;

stonecutting
class, 10. The bricklaying class is full,
and other applications on file; the
plumbing class is full, with 84applications
on file at the dateof themid-year meeting;
the carpentering class is also full and the
other trades have several pupils each.
There are a large number of applications
received from young men desiring ad
mission, who do not specify any particular
trade, and requesting that the committee
select a trade for them. This the com
mittee positively refuse to do, and require
the pupil to determine for himself what
trade he will study.
Upon payment of the fee of $18, which
must be paid in full in advance, each
pupil is furnished with a card of ad
mission, upon which is printed the dates
of each month, and the gate keeper
punches out the date of each attendance.
In addition, eachinstructor keeps a record
of each pupil and of what he does during
each lesson or session.
The bricklaying class are furnished with
bricks and mortar, a laborer and two in
structors. The pupils are taught to lay
bricks in walls, columns, chimneys,
arches and such other work as is pertinent
to the trade.
As some of the pupils are apprentices
seeking better instruction in their chosen
trade, and some boys are more advanced
than others, it has been found necessary to
subdivide the classes into grades, in order
that the advanced pupils may not be held
in check by the slower ones.
'An applicant to be admitted must be
between the ages of 16 and 21, and must
be able to read and write, and must know
something of arithmetic, and preference is

given to boys recommended by members
of the Master Builders' Exchange. Many
young men over 21 years of age have ap
plied for admission, but of course had to
be refused.
Instructors arepaid an average of $2 per
evening of three hours, from 7 until 10
o'clock. The pupils begin work, or study,
at 7.30 o'clock and quit at 9.30, thus re
quiring the attendance of each instructor
half an hour before and after each session.
A gong is sounded 15 minutes before
quitting time, and pupils are required to
clean up all tools, benches, &c., that have
been in use.
The sametools are usid by classes No.

1 and classes No. 2. Each pupil in each
class has a number, and that number is

stamped upon a complete betof tools for
each trade. Thus, No. 1 pupil in class No.

1 use? thfl set of tools marked No. 1 on the
evening when his class is being instructed,
and No. 1 pupil of class No. 2 uses the
sameset of tools during the instruction of
his class.

The pupil has nothing to provide in the
shape of tools .or implements, as the school

is thoroughly equipped with everything
that a journeyman workman in any of the
trades would need in the course of his
work.
All instruction is

,

at present, given in
the evening, but it is the ultimate inten
tion of the projectors of the school to-
secure more commodious rooms in a build
ing that shall be separate and distinct
from the Master Builders' Exchange, to
increase the capacity of the school in every
way, and to give instruction both day and
evening.
It is also the intention to give scientific
instruction to all the pupils, on some
specified evening, in the shape of lectures
by practical men. For instance, a car
penter will be selected by the committee
who will give the pupils in carpentry a.
lecture on Wednesday evening upon sci
entific subjects relating to their trade. On
the next Wednesday evening the same
course will be pursued in relation to some
one of. the other trades taught, and so on
over and over.
It is expected that the first term of the
school will be somewhat experimental in
its nature, as every day develops some
thing new in the way of improvement in
methods and facility of instruction.
The great object of the Philadelphia
Trade Schools is to produce a more intel
ligent class of mechanics and to raise the
standard of the trades.
It is not the intention of these schools
to turn out finished mechanics, but rather
to firmly ground all pupils in the funda
mental principles and rudiments of the
various trades, and to give thorough and
practical education both to the hand and
brain. It is expected that those who have-
been pupils in this school will be taken on
by master workmen asboys or apprentices
until they have acquired sufficient skill
and dexterity to perform an equal amount
of work with a journeyman.
The school is founded upon the lines
suggested by the National Association of
Builders, which are practically the same
as have proved so successful m Colonel
Auchmuty's New York Trade Schools.

Building Trades Club.
The regular quarterly meeting of this,
club was held Monday evening. Novem
ber 10, at its cheerful rooms, 20 East
Twenty- first street. After the transaction
of the usual routine business a collation
was served, followed by an exceedingly
clever musical and dramatic entertainment,
rendered by Bert Andruss and William J.
Daly. The assured success of this club,,
as yet but little over a year in existence,
fully demonstrates the wisdom of its
originators in providing for the social.
clement in the building interest of this
city, a field hitherto sadly neglected. As
soon as the Convention of the National
Association of Builders has been held the
club proposes to secure more capacious
and permanent accommodation for the-
constantly increasing membership.

Mechanics' and Traders'
Exchange.

We are very glad to see that the New
York Exchange is moving on the matter
of possessing its own " home," as shown
by the adoption of the following preamble
and resolution at its last meeting :

Whereas, The need of a better and more
permanentexchangeaccommodationseemsso
apparent that som s consideration should cer
tainly begiven to thesubject ; thereforebe it

Resolved,That thepresidentberequestedto-
appoint a committee of ten members, con
sisting of representativesof the severaltrades
as far as possible,which shall becharged with
theduty of careful investigatingthematter of
an exchangebuilding in all its pbasesas to lo
cation,costof site, character of building and
every other involvement, including the most.
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feasibleplan for creating the necessaryfund
and its custodian.
Resolved'The said committeeshall possess
the power of addingto Its number any mem
ber of the exchange,but it shall contract no
debts nor expend any money without first
having obtainedthe consentof the exchange
anda specifiedappropriation for the same.
The president appointed as the commit
tee the following :
John J. Tucker, Geo.MooreSmith,
William C. Smith, Benj. A. Williams.
Marc Eidlitz, AugustusMeyers,
James B. Mulry, John Byrns.
John McGlensey, StephenM. Wright.
We shall look forward with considerable
interest to the result of this movement and
earnestly wish it every success possible.

Mr. Sayward's Tour.
Secretary W. .H. Sayward, of the
National Association of Builders, was
in the city this morning and made an ad
dress before the Builders' Exchange, says
the Cincinnati Times-Star of November
19. To a reporter at the Burnet House
he said :
I have been on a missionary tour among
the building associations of the country.
It is the regular yearly round. I will have
visited 20 builders' exchangeswhen I com
plete my rounds. There have been ex
changes organized in San Francisco, San
Diego, Atlanta, Memphis and Peoria since
our last convention. I found the building
business a little dull in some places that
had beenoverdeveloped—St. Paul, Minne
apolis and Kansas City, for instance.
But in the majority of cities visited there
is a good demand for labor and fair prices.
Our next convention will be in New York,
in February next, in the Masonic Temple,
and it will undoubtedly be the largest and
most important of any yet held, and I will
predict that over 1000 people will be
there, not as delegates, but those inter
ested in the great building and economic
questions. Yes, arbitration ; that will be
the great question before the convention,
the ameliorating of the friction between
the workingman and the employer.

m
RADE NOTES.

The Central Expanded Metal Com
pany, of Pittsburgh, are meetingwith a large
demandfor their ExpandedMetal Lathing-and
Fencing, the demandfor the lath being par
ticularly heavy. At presentthey haveenough
orders on hand to keep themfully employed
for some time to come. They have just re
ceiveda largeorder from the Governmentfor
the lathing to be used in the constructionof
thebuilding to beusedas headquartersof the
UnitedStatesMilitary Academyat West Point.
N. Y. In thisconnectionwe desireto refer to
the new use being madeof expandedmetal
tath for outside finish, which is coming into
favor In differentlocalities. The methodpur
suedis that of covering a studdedwall on the
outside with expandedmetal lath insteadof
weather boarding. The lath is then covered
with Portlandcementin imitationof stone. It
Is statedthat a housebuilt in this waywill cost
but little more thana good weatherboarded
one,andone-thirdlessthana stonewall, while
the advantagesare muchin favor of this con
struction in point of comtort. theclaim being
that the housewill be warmer in winter and
cooler in summer,andfreefromdampness,very
important qualitiesfor a residence.

In a letter recently received from
the Gage Tool Company,Vine'and.N. J , the
fact ismentionedthat In goinginto their store
house recently they were much surprised to
find that ruts had been at work upon their
planestocks,which hadbeen previouslysatur
atedwith linseed oil. In some casesthe rats
hadgnawedawayas much as I inch from the
cornersof theplanestocks,and,asthis is some
thing whichhasnever before occurred in the
experienceof the company,it maybeinterest
ing to others to know that rats are fond of
planestockssaturatedwith linseedoil.

C. E. Jenninos & Co , 79 Reade street
and 97Chambersstreet. New York City, show
in their advertisingspacethis montha number
of specialtiesof interestto the carpenter and
builder. The line includesCleaversandChop-

8
ers. Triple stock Ivory Rules, llox Scrapers,
ombination Boxwood Kules, Bung or Tap
BorersandTool Chests.Thestatementis made
that all tools bearingthe company'snameare
fully guaranteedandmay beobtainedthrough
thehardwaretradegenerally.

The Fleming Door Hanger Company,
of Kansas City, Mo., for whom F. M. Ptrsson&
Co.,of 1251Broadway, Now York, are agents,
showedbymeansof a full sizedworking model
thepracticalapplicationof the Fleming Single
Track Parlor Door Hangerat theAmerican In
stitute Fair, recently held in this city. This
hangerinvolvestheuseof a singletrack, does
not requireanexpert to put it up.andIsclaimed
to beof suohconstructionasnpt to get out of
order. The track is simply fastenedto the main
partition, and is noiselessin operation.

We have received from the Backus
PortableSteamHeaterCompany,with officeand
factory at Twenty-third and Filbert streets,
Philadelphia,and NewYork officeat 347Fifth
avenue,a copyof a cataloguein which Is fully
illustrated and described the Backus Patent
Heater, claimedto possessall the cheerfulness
of the '-pengrate,andwhichcanbeputeither in
theordinary fireplaceor in anypositionin the
room. It isof portal le form,hasanopenfront
anda reflectingsteamradiator. Gasor oil can
beusedasa fuel, thus permitting the Areto bo
instantly lighted. The pamphletalsocontains
futl information and directions for operating
this heater,and prices areRiven,covering the
variousstylesandsizesin which it maybefur
nished.

At the American Institute Fair,
recently held in this city, Holdsworth & Co.,
771Grand street, Brooklyn. N. Y., exhibited
the Holdsworth Patent Combination Gate,
Window Screen,Hanging Back andSign. The
constructionof thisdeviceIssuch,the makers
state,that it is alwaysIn placeand doesnot re
quire to betakenoff every morning,as It can
bereadily raisedto a position in which It will
proveboth usefulandornamental.

E. T. Barnu.m, Detroit, Mich., manu
facturer of OrnamentalWire Work and Iron
Work, issuesa cataloguedevoted to the Bost-
wick Folding Steel Gate madeby him. It is
stated that the want of an outside guard to
doors,windows,vestibules,elevatoreutrances,
stables,&c, which would be a safeguardwhile
in use, that could be removed with ease,
without thetrouble of unhinging and stowing
away,has long been felt. Numerous experi
mentshaveresulted in tl e Hostwick Folding
andExtensionGates. TheseGatesandGuards
are madeof rolled refinedchannelsteel, but
for particularly finework canbemadeof bra^s
or bronze,andcan be nickel platedor electro
bronzeduponsteel. The point is madethat a
gate10feet in width canbefolded in thespaco
of 15inches,and turned asideout of the way,
andmay beoperatedas easily as an ordinary
swingdoor. The ornamentationon the top of
these gates is of various designs; for opera
houses,theaters,&c , may bemadewith tram
way,without stiffeningbaror track.

The Allen Lumber Company, of
Mount Morris, N. Y., favor us with a little
pamphletrelatingto their business. The state
mentis madethat they havebeenengagedin
the retail lumber trade at their presentloca
tion for 26 years,and that with cheap water
power, excellent railroad facilities, complete
modernplant and large stock theyare able to
promptlymeetthedemandsof their trnde. A
numberof pages in the pamphletaredevoted
to an explanationof the company'spolicy of
extendingshort termsof credit,which will be
readwith no little interestby thoseinto whose
handsa copymaycome.

We are indebted to the Builders' Ex
changeof Worcester,Mass.,for a copyof their
1890handbook. It is a substantialvolumeof
141)pages,containing theaddressesof delegates
at the last convention,list of membersof the
exchange,by-laws of the exchange,city ordi
nancerelating to buildings in Worcester,lien
law in theStateof Massachusetts,list of officers
of theWorcester Exchange,list of officers of
theNational Associationof Builders,with vari
ousothermatters of interestto localbuilders
anda largenumberof advertisements.
" The Secret of Successful Band
Sawino " is thesuggestivetitle of an interest
ing pamphletdistributed byGoodell&Waters,
of Philadelphia. Pa. It is neatly printed on
goodpaper,profuselyillustrated, andis bound
in cotoredpapercovers. The Information set
forth is in thenatureof aconversationbetween
asalesmanandasawyer,theillustrationsshow
ing thevariousstages,fromtheattempton the
partof the salesmanto get thesawyerto use
the Mohawk Dutchman Band Saw Guide to
that in which is pictured the satisfactionre
sulting from its use. A numberof pagesare
devoted to testimonialsanddirectionsfor or
dering. The pamphletis neatlygottenup and
is likely to prove interesting to all usersof
bandsaws.

The Detroit Heating and Lighting
Company, Detroit, Mich., have recently se
cured oneof the largesthotwatercontractsof
theseasonat Columbus,Ohio. It calls for the
heatingof St. Anthony'sHospital of theSisters
of the Poor, in the city named,andrequires
about 15,000feet of radiation. In connection
with this work, thecompanystatethat thenew
extra large Bolton heaters,adaptedfor this
kind of work, will be employedfor the first
time.

James B. Scott & Co., of Pittsburgh,
Pa., have issueda circular calling attention to
the brandsof roofing plateswhich they keep
constantlyin stock. Referenceis madetosome
of the more important buildings throughout
the country in connectionwith which Scott's

Extra CoatedPlates have been used,while the
statementis madethat eachsheet is stamped,
squaredandguaranteed. The namesof a num
ber of brandsof platesare given,andreference
is madeto someof their characteristics. In ad
dition to the list given, the firmstatethat they
import a numberof makers'brands,a few of
whichareenumeratedIn thecircular.

ThE Joseph Dixon Crucible Company,
of Jersey City, N. J., are distributing an an
nouncementrelating to Dixon'sSlllcu-GraphitePaint, which they manufacture. It is stated
that the Pennsylvania Kallroad Companyare
erectingat Jersey City an elevated structure
over onemile long and four tracks wide,the
iron work of which Is being paintedwith Dix
on's Silica-Graphite Paint. The work is
progressingrapidly, andthe superintendentof
paintingstatesthat whileat first he wasvery
muchopposedto theuseof Graphite Paint, he
now finis that it is easilylaid on. with a cover
ing power superior to that of white lead and
othermineral paints. The manufacturers re
fer to the paint ashavingbeenon the market
for someyears,and to th« fact that there are
tin roofs in Trenton, N. J., that have been
coatedwith thepaint for 15years without re
painting.

The Blount Mfg. Company, for whom
E. J. Hussey & Co . 28Cliff street. New York,
are sole agents,exhibitedat theAmerican In
stitute Fair, recently closed In this city, the
Blount Patent Door Check. In this device,
which operatesnoiselesslyand is always posi
tive in action,thecheckingpoweris controlled
by a regulating screw on the sideof the cyl
inder, wnichcan be quickly adjusted so as to
close the doorat anyspeeddesired,rendering
the slammingof doors practically impossible.
The deviceis providedwith a patentautomatic
temperatureadjustment,is freefrom packing
friction, and is providedwith arms connected
by a ball Joint, claimed to preventthe check
from binding in case the door sagsor swings
out of line.

Isaac A. Sheppard & Co., of Philadel
phia,Pa., have issueda little pamphletof 24
pages,bound in stiff board covers, entitled
"Instructions for Setting Excelsior Ranges."
It Is Intended for distribution among archi
tects,builders,bricklayers and thoseengaged
in allied industries. Full and explicit direc
tions for setting the Excelsior goodsare con
tained,and the various points touched upon
are"treated In such amanner ascannot fail to
be understoodby the builder. On the inside
pageof the front cover is a pocketcontaining
a chart, printed on bond paper, showing, by
means or sectionalengravings, the flue con
struction,&c. This chart will be found espe
cially convenientfor use,asbeingseparatefrom
thebook,it canbetakenby thebricklayerand
readilyconsultedwhile thework of construct
ing the flues is in progress. We understand
that this chart has been copyrighted by the
company.

William Wii.ler, Milwaukee, Wis.,
directs attention in another part of this
issueto Willer's Patent Sliding Blinds,which
are cialmed to use absolutely balancedslats
and do without the stick so generally em
ployedto movethem. The blinds aremadeIn
two. three,four or more sections,to run be
tweenguidewnysplaced at the sidesof win
dows,andmaybemadeto uncover the entire
openingbyrunning into top or bottompock
ets,or both, andto the floor in front of the
panelback. Eachsictlon is held in place by
adjustablefriction block springs, so arranged
asto securefree andeasymotion. Themanu
facturer saystheseblindsare giving universal
satisfaction,andthat the demandfor them Is
constantlyincreasing.

The Northwest Builder Publishing
Company,St. Paul, Minn., announcea compe
tition in residences,offering premiums to the
value of $125.The competition will be con
ducted under five heads, the first involving
residencescosting$4000or less,while the fifth
covers residences regardless of cost. A
premiumof $25will be awarded In each class
for the photograph of residence taking the
highest rank in exterior architectural merit.
The company have issueda circular setting
forth the conditions under which the com
petition will beconducted.

James B. Scott & Co., Pittsburgh,
Pa., present In their advertising space this
month a letter from James Hunter & Co., in
which flattering reference is made to Scott's
Extra CoatedltooflngPlates, whichhavebeen
usedona largenumberof buildings In Cincin
nati. Themostprominentof these structures
wastheGrandCentral Dopot.whichcalled for
a large numberof squares. Another letter Is
alsopresentedfrom It. K. Kead, in which It is
stated that a large amount of Scott's Extra
CoatedTin was usedon the extensionof the
train shedsof the Central Union Depot Kail-
wayCompany,of Cincinnati.

We have received from the Techni
cal Societyof the Pacific Coasta copyof Vol
umeVII of theirTransactions. The headquar
ters of thesocietyare locatedat SanFrancisco,
andthe Transactionsare edited by the secre
tary of thesociety,underthe direction of the
Executive Committee. The volume before us
containsa paperby Prof. Irving Strtnghamon" Napier's Definition of a Logarithm and Its
Consequences,"aswell asa paperbyP. J. Flynn
on the " Flow of Water in OpenChannels,with
TablesBasedon Kutter's Formula " The min
utesof themeetingsof thesocietyheldon May
2,June 8andJuly 9arealsoincluded.
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